$ ARMY 3 
“ORDNANCE: 








: i oe 


Gite 


Sete 


Pa Aza 
| THE JOURNAL OF THE ARMY ORDNANCE ASSOCIATION / 




























Combat Car T-3—Accepted after Thorough tests by the Ordnance Department for Service in the U. S. Army 


AGILITY - STAMINA - POWER 
DEPENDABILITY 


COMBAT CARS - TANKS 


MANUFACTURED UNDER PATENTS 


OWNED AND CONTROLLED BY 


U.S. WHEEL TRACK LAYER CORP. 
Linden, N. J. 


PATENTEES 
J. WALTER CHRISTIE ROBERT G. ANDERSON 
LEONARD ANDERSON AUSTIN M. WOLF 
























































ARMY ORDNANCE 


The Journal of the Army Ordnance Association 


Pledged to Public Service in Effecting Industrial Preparedness for War as Our Strongest Guarantee of Peace 


Published by the Army Ordnance Associa- Issued Bimonthls Single Copy 
tion, Suite 805, The Mills Building, Wash- Subscription rate Continental U. S. $4.50 
ington, D. C. Editor: L. A. Codd per annum, foreign $5.00, in advance. Entered 
Authors alone are responsible for state- as second-class matter August 14, 1920, at the 
ments made and opinions expressed in their Post Office at Washington, D. C., under the 
respective articles. Specially written articles Act of March 3. 1879. Additional second class 


on appropriate subjects are solicited entry at the Post Office at Richmond, Va 








Volume XII MAY-JUNE, 1932 N 





S 
~I 
bo 





CONTENTS 


Page 
“In The Gun Shop” Drawing by Vernon Howe Bailey Front Covet 
Alex Dow, Chief, Detroit Ordnance District Frontispiec 
Economy and the Army - By Hoffman Nickerson 379 
Our War Secret—The Pedersen Device By J. S. Hatcher 384 
Building a Great Weapon in Record Time By John W. Slattery 391 
Styles in Small Arms Projectiles By Thomas H. Green 395 
Studies in Steel, The Essence of Ordnance (Pictorial) 40)2 
Mons Meg—A 15th Century Bombard By R. N. Appleby Miller 403 
New Armament of the Swedish Army (Pictorial) 406 
Possibilities of the “Air Tank,” Part VII By Fred. H. Wagner 407 
Shades of Russia’s Cossacks (Pictorial) 412 
The Stability of Smokeless Powder By G.C. Hale 413 
Editorial - - - - 416 
\utomotive Vehicles in War—Popularizing the National Budget—The Collins’ Thesis on Na 
tional Defense—Reserve Training at the Cross-Roads—“War is Sub-Division, Not Con 
centration’ —Weapons and Security 
Association Affairs ee 420 
\iex Dow, Chief, Detroit Ordnance District—Colonel Spruance Receives Medal of Merit 
Local Posts: New York, St. Louis, Washington—Necrology—Col. William A. Starrett—New 
Members—Membership Committee. 
Communications - - - - - 423 
Ordnance Supplies for the Theater of Operations —The Ordnance Depot at Mehun-sur-Yevre 
Professional Notes - - - - - - 42 
Machine Guns in Rifle Squads—Bullet Velocities and Armor Plate—Armored Car Progress—Fir« 
Control Apparatus for Field Artillery 
Book Reviews - - - - - : 429 
Index of Advertisers - - . 439 


“Certain patriotic citizens have realized the importance of adequate industrial preparation and have 


} 


voluntarily organized to assist in this work. The Army Ordnance Association comprises such a group 
upon which the War Department leans heavily in carrying on the many activities incident to this 
of preparation 





rederick H. Payne, The Assistant Secret of H 































































































— 
The Army Ordnance Association 


THE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 
paredness for war as our nation’s strongest guarantee of peace. 
The Association endeavors to keep alive an interest in and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing arsenals—six in all—there is no peace-time industry 
for the production of ordnance. Should war unhappily come again, industrial America will be called upon to 


produce munitions in great quantity and of intricate and unusual design. In an emergency time will not 


permit careful study or long preparation for the production of munitions. The problem is one of vital concern. 


‘T HE Army Ordnance Association believes that the solution of this problem, based on experience, lies in 

an active organization at all times codperating with the Government. The principal objective of the As- 
sociation is an active membership of American citizens, on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 


ordnance. “Peace insurance” in this form is the foremost aim of the Army Ordnance Association. 


The Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 


afhliations. 
directors serve without remuneration. 


It is not operated for profit: its income is expended in furthering its aims. Its officers and 


RMY OrpNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 
formation on the progress of our munitions developments so that American industry may at all times 


know its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 
To assist in effecting industrial preparedness for To provide, when required, the services of com 
war as being one of the nation’s strongest guarantees | petent committees to investigate and report upon spe 


cial ordnance subjects; 


of peace; 

To keep available the highly specialized knowledge | _—_ To assist in developing and maintaining an efficient 
necessary for arming the manhood of the nation by | personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 


stimulating interest in the design and production of 
ordnance material; of an emergency; 


To promote mutual understanding and to effect co- 
operation with American scientists, inventors, en- | dustry of the nation and by the officers and civilian 


gineers and manufacturers in civil life and the regular | employees of the Ordnance Department in the wars 
and reserve officers of the Ordnance Department. | in which the United States has been engaged. 
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Local Posts of the Association 


[ HERE are eleven local posts of the Association organized for the more intimate pro- 
fessional contact of members in the achievement of the purposes of the organization. 
All Association members may affiliate with posts of the locality in which they reside. 
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Economy And The Army 


A Study of Basic Needs in the Light of Financial Necessity 


Py Hoffman Nickerson* 


RACTICALLY everyone who has studied national de 

fense regrets to see Army and Navy appropriations 
cut. It seems obvious that many other government expendi 
tures can and should be cut far more deeply. It is only too 
easy to compar: the three hundred and forty-five millions 
spent last year on the Army and the three hundred and 
fifty-seven millions allotted to the Navy with the nine hun 
dred and forty-seven spent on veterans of former wars. 
Betore the American Legion recently reversed its course in 
demanding bonuses, one was tempted to say that their motto 
“For God and country we associate ourselves” might ap 
The 


Legion still has a long and shameful grabbing record to 


propriately be changed to “For cash and country.” 


live down, but for the moment they have left the evil dis 
tinction of chiseling the taxpayer to the Veterans of Foreign 
Wars. 
of “Aids to Agriculture” which last year reached nearly 


It is instructive to note the rapidly mounting total 


three hundred million—without noticeably benefiting the 
tarmers. It is proper to ask whether Department of Agri- 
culture free pamphlets on the use of spinach or the design 
ot children’s rompers are as important as military and naval 
security ? 

Unfortunately such argument, though easy, is futile be 
cause there are both good and bad reasons which make it 
certain that the Army appropriation will be cut. The bad 
reason is part of the increasingly heavy price we pay for 


democratic government. Human weakness is such that al 


most any government based on popular election gets goose 
Hesh whenever there appears an organization making a noise 
like a block of To their honor, the United States 
Army and Navy are not in the habit of attempting political 


The zor rd 


votes. 


blackmail, nor have they the power to do so. 
reason why Defense appropriations will be reduced is that 
our governmental surplus of over half a billion in 1929 had 
become a deficit of nearly a billion in 1931. Therefore the 
harassed and overburdened taxpayer rightly demands that all 
government departments cut their expenses to the minimum 
ot what is absolutely necessary. The men in every govern 
ment bureau naturally wish to see their own budget spared 
and the necessary cuts in Federal expenditure made elsewhere. 
Theretore the best that can be hoped as to Defense ap 
propriations is that they may not suffer disproportionately 


through the general retrenchment so imperatively needed. 


Author: “The Inquisition, A Political and Military Studs 
of Its Establishment,” 1923; “Warfare” (with Spalding and 
Wright), 1925; “The Turning Point of the Revolution,” 1928: 
“The American Rich,” 1930 First Lieut., New York National 
(ruard, 1916; Captain Ordnance Department, U. S. Army, 1917; 
Duty with General Staff, A. E. F., 1918: Member U. S. Section, 
Inter-Allied Armistice Commission, Spa, Belgium, 1918-1919 


Since there must be reductions, the friends of national 


defense should try harder than ever to make certain that 
the reduced appropriation is wisely spent. 

Nothing short of a general survey of our entire national 
military problem will enable us to judge whether a cut 
in any one item will do more or less harm than a cut of the 
A familiar 
figure of speech likens national defense to insurance. A 


man insuring certain properties, say against hire, takes into 


same number of dollars in some other item. 


account the reasonable and probable risks. To insure against 


all possible risks, no matter how remote, would soon bank 


Worse still, 


rupt almost anyone foolish enough to try it. 
over-insurance breeds suspicion; when an over insured build 


ing burns, people ask themselves whether the owner himselt 


started the fire. 


In an article called “National Strategy of the United 
States,” published in the January-February, 1932, issue of 


Army Orpnance, the present writer attempted such a gen 
eral let it that the 
geographical position and naval strength of the United 
No existing coali 


survey.  Theretore here sufhce SiZe, 
States make invasion extremely difficult. 
tion possesses the combined naval and military strength to 
invade us, and the chances of such a coalition being quickly 


organized are exceedingly small. Accordingly the United 


States maintains land forces only to reduce still further the 
slight risk of invasion, to act as an emergency police, to fur- 


irrisons to overseas possessions like Hawau 


nish moderate gi 
and the Canal Zone, and to serve the contingencies of na 
tional policy. Of these four purposes, the last, that is the 
contingencies of national policy, is clearly subordinate; in the 


of the world and in any future which now 


present state 
seems reasonably probable it is most unlikely that we shall 
invade either of our North American neighbors or that we 
shall require large armies for action in Europe or Asia. It is 
true that our intervention against Germany could not have 
been foreseen before 1914 and that a German victory ovet 
ourselves and our allies would have had grave national con 
sequences. At the same time, on the principle that economy 
forbids insuring against remote risks, we need not consider 
contingencies most unlikely to involve our national safety. 
The business of finding garrisons for overseas possessions is 
inescapable but requires no great effort, for these garrisons 
are small. This reduces the matter to emergency police work 
and security against invasion, for both of which we must ade 
quately provide. Any large outbreak of internal disorder 
would be a first rate national calamity, and the consequences 
of invasion, however unlikely, are such that even the slight 


} 


h a thing surely cannot be neglected. 


existing chance of suc 
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In the matter of military method, we have a fixed national 
tradition of maintaining a small permanent nucleus to be 
supported at need by improvised forces. That general scheme 
we shall probably retain through any future which we can 
now foresee. The question is what form the nucleus (that 
is the Regular Army and perhaps the National Guard) 
should take, what preparation should be made for raising 
improvised forces, and what relation between improvised 
forces and nucleus should be foreseen? Clearly this relation 
may vary widely; the nucleus may be broken up and dis- 
tributed throughout the new units as a stiffening for them, 
or it may be kept together and used separately for the harder 
military tasks. In 1917-18 we may be said to have distributed 
the nucleus; in the Revolution we kept the regular units 
separate; in the Civil War we kept the regular units to 
gether but distributed some regular officers among the new 
formations. 

Our land forces today are organized and armed according 
to the National Defense Act. This foresees the raising of 
very large improvised forces in which the existing nucleus 
is to serve—as far as its small numbers will permit—as a 
skeleton. The novel feature of the Act is the provision for 
extending that skeleton in peace-time through the Reserve 
Officers’ Corps which is continually being recruited by grad- 
uates of the different units of the Reserve Officers’ Training 
Corps at the various colleges and the summer training camps. 
Except for the successive increments which have built up 
the Air Corps, the branches of the Regulars, the Guard, and 
the Organized Reserves are substantially those of pre-war 
days in their pre-war relations to each other. Infantry is 
still considered the principal arm, and its two chief auxil- 
iaries are still the artillery and cavalry. The cavalry and 
artillery are affected by motorization. 


(jIVEN the situation of the United States, it is clear that 
the chief assumption of the National Defense Act, that 
is the raising of enormous improvised forces, is questionable. 
Such mastodons are unsuited to emergency police work, for 
which we need a force in constant readiness, able to strike 
quickly enough to prevent insurrection growing into civil 
war. The events of 1861 tell us of the evils which we might 
have spared ourselves had we then possessed such a force. 
In the matter of invasion, it is true that the huge armies of 
the last war showed defensive power. Also the vast con- 
script horde or nation in arms has been typical of serious 
warfare since the beginning of the democratic era. There- 
fore if the geography of the world together with the present 
political aims and military organization of the great powers 
lent themselves to an invasion of our territory, there would 
be some reason for preparing the skeleton of an American 
army of millions. Even then the 1914-18 impotence of con- 
script armies on the offensive, together with the great power 
of the new weapons, the plane and the tank, might give us 
pause. No matter how heavy our military liabilities, and 
no matter what the chances of our needing a huge army, we 
might still decide to put much of our money into a perma 
nent, mechanized ground force and an air force. 
We 


are among the chief naval powers and wide oceans separate 


As matters stand, our military liabilities are slight. 


our essential territories from every formidable army in the 
world. The prospect of Philippine independence gives reason 


to hope for reduction of our strategic liabilities and a corre- 





Even if we rule 


sponding increase in defensive strength. 


out our Navy, while we have a respectable land force it is 
wildly unlikely that an army large enough to occupy our 
western coast will ever be transported across the Pacific 
Ocean. In Europe England, the chief naval power, has only 
a regular army, larger than ours it is true but insufficient 
for an invading force. Although the other two naval powers, 
France and Italy, are conscript, their armies now serve only 
for such short terms that they are hardly more than militias. 
Russia has no Navy to speak of, moreover her new arsenals 
and war factories have been placed near the centre of het 
immense territory so that a large scale offensive on her part 
would create an extremely difficult transport problem. Ax 
cordingly the present chance of our suddenly needing an 
enormous army is so small that it is negligible. With th: 
world as it is, there seems no good reason for believing that 
our huge and costly “skeleton” will ever be clothed with 
flesh and blood. 

Furthermore those in authority are beginning to appreciate 
the situation. The opinions of the Hon. Ross A. Collins, are 
thus set forth in the New York Evening Post of February 
18, 1932, by the well known journalist Clinton Gilbert: “Ross 
A. Collins, the new Democratic chairman of the House Com 
mittee on Military Affairs .. . has long been an obstacle to 
big army appropriations. . .. For one thing he regards the 
cavalry branch of the army as an obsolete instrument. It 
certainly wasn’t of much use in the last war, and some mili 
tary critics are of the same opinion as Chairman Collins- 
that it is a showy survival . . . of little present value. He 
thinks too that it is an extravagance to maintain the heavily 
officered army that this country has. In fact, our army is a 
good deal like the comic-opera armies, consisting almost 
The theory is that we maintain the 
Mr. Collins thinks that four thou 


entirely of generals. 
skeleton of a larger army. 
sand of the twelve thousand commissioned officers on the 
active list could be retired. He is also against military train 
ing in schools and colleges and regards with some doubt 


industrial mobilization plans.” 


“THE present writer respectfully submits that, except for 
industrial mobilization, a strong case can be made out for 
everyone of Chairman Collins’ reported opinions. 

Let us debate each point as if at a Committee hearing. 
We shall of course do the Committee the bare justice of 
assuming that it does not mean to prune at haphazard. On 
the contrary, we shall take for granted that, besides eliminat 
ing what may seem dead wood, its members also intend to 
clip the living branches according to some plan, leaving the 
tree in a desirable shape. Thus we have the right to suppose 
that they are out to fit the various branches of the service to 
our peculiar military needs as a nation and will bear in 
mind the relative difficulty of improvising new units within 
each branch. 

First then for possible dead wood. Beginning with the 
cavalry, it is not true that it was useless in the last war. 
On the Western Front indeed, once stabilized trench warfare 
had begun, horsemen had little to do. On the other hand, 
the Western Front was exceptional in that only in western 
Europe could a theatre of war so restricted in size support 
the enormous armies which made highly developed trench 
warfare possible. In less thinly peopled theatres such as 
Mesopotamia, Palestine or the Russian Front there was 
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greater mobility and therefore greater scope for calvary 
action. It is at least as probable that future American armies 
will operate in thinly peopled theatres as that they will have 
to make war among dense populations. Further, cavalry 
retains certain advantages for reconnaissance. It is not 
hampered by weather like the airplane and can get more 
It can swim unfordable streams which 


all tanks. It 


detailed information. 


would baffle armored cars and almost can 


negotiate obstacles impossible to the armored car, and thread 


narrow mountain trails where neither wheel nor tractor 


vehicles can go. Horses can forage whereas motor vehicles 
So much for the pro-cavalry arguments. 


battlefield 


depend upon tuel. 


On the other hand, the role of cavalry is now 

almost nil; a mounted man is too good a 
Its 

greatly diminished by the plane, the armored car and the 


tank. 


steer in water would reduce cavalry’s usefulness in recon 


target tor auto 


matic firearms. usefulness in reconnaissance has been 


fast Amphibious tanks, able to float, advance and 
naissance towards a vanishing point, and recent experiments 


have shown that such vehicles are possible. It is most un 


likely that the fate of the United States will ever be 
decided in regions so deserted or so dependent upon narrow 
trails as to give cavalry the advantage over tanks. On the 


ground of expense, horses must eat every day in the year 
whereas machines need fuel only when under way. In the 
matter of improvisation, suitable recruits for an enlarged 
war-time Tank Corps will be increasingly easier to find as 
compared with experienced horsemen, for every year the 
number of motor mechanics more exceeds that of riders. 
Accordingly there seems good reason tor a considerable re 
duction in the cavalry. 

Those who 


NEXT as to our top-heavy Ofhcers’ Corps. 

agree with the author in admiring the soldierly type of 
character will regret interference with the economic security 
in which our officers enjoy their modest salaries and allow 
ances. On the other hand, most American tamilies have 
already been compelled to retrench drastically and now face 
still worse evils. Accordingly it is not enough to argue that 
our present numbers in officers are desirable; in order to 
justify them we must show that they are necessary. We 
have over twelve thousand active regular officers. In 1914 


Who be- 


lieves that either our national military problem or our 


Imperial Germany had only thirty-six thousand. 


ambitions are such as to necessitate an Officers’ Corps one- 
third as strong as that of pre-war Germany? Again, take 
the question of our numbers in officers as compared with 
enlisted regulars. Counting small numbers of retired officers 
and men on active duty and omitting Philippine Scouts, we 
find over twelve thousand two hundred commissioned of 
hcers and a thousand warrant officers to an enlisted strength 
of a hundred and nineteen thousand. This gives less than 


We have 


In the late unpleasant 


ten enlisted men for every commissioned officer. 
twenty-two active major-generals. 
ness a major-general’s command was a division of over 
twenty thousand men. Let us generously assume that eight 
of our major-generals, i. e., more than a third, are on staff 
duties not involving the command of troops. Dividing the 
hundred and nineteen thousand enlisted regulars among the 
remaining fourteen would give each of the latter only eight 
thousand five hundred men to command, that is a little over 
Or take the matter of 


war-time division! 


a third of a 





colonels: adding together our hundred and _ seventy-three 
colonels and our hundred and ninety-two lieutenant colonels 


of intantry, gives three hundred and sixty-five. A war 


strength infantry regiment numbered about three thousand 


men with one colonel and one lieutenant colonel. Our 


forty thousand five hundred enlisted infantry would make 


} 


war strength commands for thirteen colonels and thirteen 


lieutenant colonels, only seven per cent of those we main 


tain. Or take the majors of infantry, one thousand three 
hundred and eighty-one of them, each of whom would have 
1918 Our thousand 


commanded a thousand men in forty 


enlisted regular infantry are able to furnish war strength 
commands to only forty, that is less than three per cent of 
our existing thirteen hundred and eighty-one majors! If that 
does not make ours a comic opera army, then the present 


writer has never been to a musical show in his life. 

It is true that if there were a sporting chance that we may 
have to raise an army of millions in a hurry, then some 
defense for our huge ofhcer surplus could be made. Even 
then one might argue that it would be better to retire at 
least half our field officers and spend the money so saved in 
increasing our enlisted strength. This would strengthen our 
emergency police force and give our field ofhcers more 
chance of exercising something remotely like a war strength 
command. How can our majors fit themselves for the duties 
of their rank when over ninety-six per cent of the untor 
tunates lack the chance of commanding a war strength bat- 
talion at maneuvers? If, as the writer believes, geography 
and present world conditions combine to reduce to almost 
zero the chances of our needing a gigantic army in a hurry; 
then while these conditions last, our present number of of 
hcers seems impossible to justity 


goat 


2 


It would be unjust to make the infantry the scape 
for a general condition. Indeed on the face of the figures 
the Quartermaster Corps with seven hundred officers and 
the Medical Department with twelve hundred would seem 
to be far worse offenders. 

‘| HE same general reasoning just applied to the Regular 

Officers Corps will also fit the citizens summer training 
camps and the military training given in schools and col 
leges. While in college the present writer volunteered for 


the only sort of military traini.., then available, that is in 


t=] 
the National Guard. He has always been glad that he did 
so and believes that he benefited greatly by the experience. 
As the father of three sons he proposes to do everything in 
his power to see that they get some substantial training when 
their turn comes. He thoroughly believes in the physical 
and educational results of such trainirg. But when one stops 
talking about the benefits thus conferred on those trained to 
ask whether the training and maintenance of our present 
Officers’ Reserve Corps is necessary for the national defense, 
that is an altogether different matter. We now have over 
Officers of 


whom only twelve thousand are members of the National 


one hundred and nineteen thousand Reserve 


Guard. Of the remaining one hundred and eight thousand 
nearly twenty-eight thousand are ineligible for assignment 
or active duty in time of peace. The eighty thousand still 
remaining are subject to call only with the rank and pay 
of their grade. By contrast, the National Guard is always 
called out 


available for service. That of each state can be 


by the Governor to help keep the peace whenever necessary. 
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The entire federalized Guard can be called out and sent 
anywhere by the President. Therefore if public funds are 
available for military purposes other than the upkeep of 
the Regular Army and the Guard, it would seem that they 
should be spent on these two bodies whose legal obligation 
to the government is far greater than that assumed by the 
Organized Reserves. It is perhaps doubtful whether more 
reserve commissions should be issued except to men who 
have served or are serving full terms as enlisted men in the 
Regulars or the Guard. As matters stand, our hundred and 
nineteen thousand Reserve Officers would provide the absurd 
total of one officer for every twenty men of a non-existent 
army of nearly two millions and a half. Absurd may seem 
a strong word, but in view of the small likelihood of our 
being invaded, the writer can find no other adequate term. 

Regarding industrial mobilization plans the case is alto- 
gether different. Any sort of war would inevitably require 
the codperation of industry upon a large scale. If 1917-18 
taught us anything at all we learned that this large scale 
coéperation is physically impossible to improvise. One might 
as well try to build, launch and commission a first-class 
battleship in a month’s time. The thing simply cannot be 
done. Even although in 1917 many factories had long been 
at work making arms and munitions for the Allies, our 
tedious efforts and interminable delays deserve not to be 
forgotten. Until we are prepared to say that we shall never 
have to fight another serious war, we negect industrial 
mobilization plans at our peril. Except a nucleus of trained 
line and staff officers well practiced in the duties of their 
rank there seems to be nothing which takes longer to 
prepare than industrial mobilization. 

So much then for possible dead wood in our present 
system. Clearly, however, neither legislators, taxpayers nor 
friends of the national defense would or should stop with 
the elimination of what may seem superfluous. Surely the 
more important question is to see that the government re- 
ceives full value for money spent. This raises the ques- 
tion of what form the modern Army should have. 


TI Il; free use of machinery is a chief mark of our time. 

For the purposes of peace, one may question whether 
machines have added to the general happiness of mankind. 
It is not only that handicraft is often pleasant both in itselt 
and in the quality of its products; it gives a pleasing, 
leisurely pace to lite. We also note that a handicraft coun- 
try like France is not subject to economic fluctuations as 
severe as those which afflict nations more industrialized than 
herself. But when we turn from the question of human 
happiness in peace to the means for obtaining victory in war, 
all must agree that the purpose of an Army is wholly com 
petitive. We have therefore the right to ask whether our 
present Army organization economizes the taxpayer's money 
by replacing man-power with machine-power where that 
can be done? After all, exclusive of retired pay, the pay 
of the Regular Army is as much as a third of the entire 
Army appropriation. Even in England where man-power 
is nowhere near so expensive when compared with ma 
terials as it is with us, Brevet-Major B. C. Dening in his 
book, “The Future of the British Army—Its Duties, Cost, 
and Composition” (pub. H. F. and G. Witherby, London), 
has worked out in detail the astonishing economies which 
machine power could accomplish without demonstrable loss 





of fighting power. American conditions would make the 
proportional saving much greater. 

Machine power might replace man power in one of three 
ways: The substitution of automatic weapons for those 
worked by hand, thus increasing the amount of fire delivered 
by a given number of men; second the mechanical transport 
of troops thereby increasing their mobility; third the provi 
sion of new automotive devices such as the plane and tank. 
In the matter of automatic weapons we have made real 
progress; we have increased our proportion of machine guns 
and are experimenting actively with automatic shoulder 
rifles. Unfortunately, however, both of these promise to 
extend the curse of immobility characteristic of the last 
war. This is particularly true of the machine gun which 
is not a true infantry weapon since the gun alone—even 
without ammunition—cannot be carried for any distance 
by a single man. Also it quickly eats up a weight of 
ammunition too heavy to be carried by several men. The 
automatic rifle itself can be carried but its ammunition 
supply raises the same difficulty as that of the machine gun. 
Both must therefore strengthen the tactical defensive while 
weakening the offensive. Even off the battlefield both in- 
crease the dependence of infantry upon animal or mechani- 
cal transport. The second point, the mechanical transport 
of old-fashioned ground troops, offers no great technical 
difficulty and should be fairly easy to improvise. The trans- 
port of troops by motor truck is not altogether unlike the 
handling of old-fashioned mounted infantry. The truck is 
much faster than the horse and its riders need no training 
in horsemanship. On the other hand, it is sharply re- 
stricted to bridges and paved roads. Any one truck is 
harder to conceal than several horses, but certainly no harder 
to hide than the number of horses sufficient to carry a 
truckload of men. The tactical problem of parked trucks 
therefore resembles that of the led horses in a mounted 
infantry or dismounted cavalry fight. In addition to map 
maneuvers and staff rides, an occasional field exercise with 
real trucks, perhaps hired for the occasion, would seem 


sufficient for peace-time preparation in this regard. 


THE importance of the plane and tank is that they favor 

the tactical offensive and hold out hope of restoring mobility 
to the battleheld. Both are suited to our national conditions 
because of our great distances and highly developed auto 
motive industry. We have built up a considerable Army 
Air Force, taking the necessary personnel from the other 
branches by successive increments. Adding our Naval Air 
Force, we are second only to France in air power. On the 
other hand, the plane has obvious limitations. Although it 
is able to transport small numbers of men and small quan 
tities of explosives rapidly to a given area, its carrying 
capacity is limited, its operation is dependent upon good 
weather, and it is highly vulnerable. It is doubtful what 
success it will have in attacking any ground objective ade 
quately defended by the new antiaircraft cannon and ma- 
chine guns. Much nonsense has been talked about its 
alleged power of direct attack on cities. During the war the 
damage done was trifling compared with the effort expended, 
and since then the improvement in antiaircraft gunnery has 
been out of all proportion to that in planes. Moreover the 
political disadvantages of a policy of “frighttulness” are 
enormous; such conduct brought England and ourselves in 
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against Germany, thereby losing her the war. In general 
the sweeping claims of air enthusiasts may go the way ol 
the exaggerated predictions made when fast torpedo boats 
were new to naval warfare. Actual sea fighting has now 
shown that although the torpedo has modified feet tactics, 
it has by no means revolutionized them. The chief naval 
weapon is still the gun. Just so, time may well show that 
the plane is only a useful auxiliary to the ground forces 


which will remain the arbiters of land warfare. 


“THE future of the tank has roused almost as much con 

troversy as the plane. No one however can deny that 
each successive improvement in firearms has made the as- 
sault more difficult. The trench stalemate of 1914-18 was only 
the climax of a long development. No gallantry could carry 
unarmored assailants to victory over the hail of machine 
gun bullets. Barbed wire made the situation worse. Even 
the great German offensives of 1918 were finally halted by 
comparatively slight resistance. Nothing but the armored 
vehicle on its own tracks combined mobility, fire power and 
protection. Further, the new fast tanks recall Napoleon's 
saying that the striking power of an army, like the impact 
of a moving body in physics, can be tound through multiply 
ing its mass by its velocity. One may quarrel with the form 
of the statement as a piece of overlogical, schematic, Latin 
thinking. It is impossible, however, to dismiss its substance 
as a part of the eighteenth century obsession in mathematics 
because one can test its truth by watching almost any form 
of physical combat. Who has not seen a lighter, quicker 
moving boxer escape punishment from a stronger opponent 
by his adroitness and finally wear down the heavier man 
by a succession of comparatively light but well planted 
Military history is crammed with instances of the 


Now 


that the tank adds protection and fire power, its value is 


blows? 
strategic and tactical advantages of superior speed. 
hard to dispute. While antitank weapons exist, they cannot 
be concentrated rapidly enough first here and then there to 
meet the threat of tank attack unless they themselves are 
caterpillar mounted; hence the tank seems the only answer 
to the tank. Immobility behind an all-around barricade of 
antitank guns will never win a war. 

Moreover the fast tank is peculiarly suited to dealing with 
possible invasion of our vast continental territory. The elder 
Moltke once said that the strongest form of war is strategic 
offensive combined with tactical defensive. The first install 
ment of an invading force to reach our shores would pre 
sumably fortify a large bridge head or debarkation point on 
which the remaining installments could land securely. Our 
success would then depend upon our power to concentrate 
rapidly and strike hard before the entrenchments and anti 
tank devices of this debarkation point were fully organized. 
Whatever vague generalities may be heard trom Geneva 


describing the tank as an “aggressive” weapon, it would 
seem an ideal arm in the hands of our small nucleus of first 
line ground troops for their mission of dealing with possible 


invaders of our territory. 


()UR slowness and uncertainty in building up our tank 
~ force and in dealing with mechanization are all too well 
known. The one excuse seems to be military conservatism. 
Within limits this is an excellent thing; the soldier rightly 


hesitates to give up methods which have stood the test of 


battle, exactly as the sailor clings to ships of a sort he knows 
to be seaworthy. At the same time the sailor's conservatism 
has not prevented the substitution of steam and steel for 
American military conservatism has not 


sails and wood. 


prevented the growth of our strong Air Corps. It 1s only 
in the matter of tanks that we lag behind, obstinately retus 
ing to save the taxpayer's money by substituting machine 
power for man power. 

An experimental mechanized force was indeed organized 
over a year ago, and it appeared that the War Department 
was beginning to understand the possibilities of the new 
fast tanks, especially the Christie. Clearly a machine which 
can go seventy miles an hour on wheels and over forty on its 
caterpillar tracks cannot be treated as an auxiliary infantry 
weapon and should become the nucleus of a new, mobile 
arm. Clearly again, such an arm will require close artillery 
support only to be had from guns on self-propelled caterpillar 
mounts. All this, together with necessary details of mechan 
ized organization and tactics, seemed to be going forward 
well. But unfortunately this hopeful and long delayed prog 
ress has been allowed to sputter away for want of intelligent 
and energetic support from the Department. One is re 
minded of the fabled Sergeant-Major of the British Grenadier 
Guards who said on the day of the Armistice “Thank God 
this mussy business is over and now we can go back to real 


soldiering like mounting the Guard at Buckingham Palace!” 


]F resistance to invasion were the one chief purpose of our 

Army, one might go so far as to argue for the abolition 
of some of our regular infantry units. Since infantry is not 
so hard to improvise as an air force, a tank corps, or an 
artillery branch, the duty of furnishing it might be left to 
the National Guard and to such Organized Reserves as may 
The fact 
is however that at present the chances of internal disorder 


survive the pruning knife of financial economy. 
seem at least as great as those of invasion. For emergency 
police work you need infantry. They are necessary for 
patrolling, for entering buildings to make arrests, and so 
forth. Accordingly the requirements of police duties join 
with military conservatism in persuading us to keep up a 
respectable regular infantry force. 

But when we think not of riots but of battles we might 
do well to remember the British Admiral recently quoted 


by Liddell Hart. 


the Admiral said: “Henceforward the man who goes into 


Hearing of the Monitor-Merrimac fight, 


battle in a wooden ship is a fool and the man who sends him 
there is a scoundrel.” In terms of the butchery of 1918, who 
will deny that the unarmored man who charges a machine 
gun is a fool and the government who orders him to do it is 
a scoundrel? 

If the foregoing summary be correct, then the formula 
for combining economy with national security should be as 
follows: No clumsy and expensive skeleton of an enormous 
army utterly unlikely ever to be required. A well balanced 
Regular Army and National Guard, armed and equipped 
in modern fashion with machine power supplementing man 
power, especially a good sized Tank Corps with a due 
proportion of artillery on self-propelled caterpillar mounts. 
Let the Reserves be organized first to fill out the Regulars 
and Guard in an emergency. Then and only then, with 
what financial surplus is available let independent reserv« 


units be contemplated. 








Vor. XII, No. 72 








Fig. 1. 


The Springfield Rifle Fitted with the Pedersen Device. 


Our War Secret—The Pedersen Device 


The Springfield Was to Be a Miniature Machine Gun in 1919 
By J. S. Hatcher* 


UST as the greatest advances in industry as regards new 

designs and improved methods of manufacture have been 
produced under the spur of a great industrial crisis, such as 
the present depression, so have most of the great innovations 
in war weapons been produced under the stress of some 
major conflict, when the entire mind-power of the nation has 
been concentrated on winning the war. 

Most of these war inventions have begun their existence as 
carefully guarded secrets. In those cases involving a general 
idea of warfare instead of a specific design, the idea will be- 
come the property of the enemy and of the world at large as 
soon as it is disclosed by use in battle. Anything of this 
nature would be kept a profound secret during the time that 
preparations were being made to use it on a large scale. 
Then, after it was in readiness to use, it would still be kept 
secret until the psychological moment arrived to gain a 
decisive advantage by surprise. 

An outstanding example of the secret preparation and 
sudden employment of previously unused method of warfare 
combining surprise and terror in the highest degree, is the 
first gas attack of the World War at Ypres on April 22, 1915. 
Of it Field Marshal Sir John French stated: “Following a 
heavy bombardment, the enemy attacked the French Divi- 
sion at about 5 Pp. M., using asphyxiating gases for the first 


time. Aircraft reported that at about 5 p. m. thick yellow 


smoke had been seen issuing from the German trenches be- ' 


tween Langemarck and Bixschoote. What follows almost 
defies description. The effect of these poisonous gases was 
so virulent as to render the whole of the line held by the 
French Division mentioned above practically incapable of 
any action at all. It was at first impossible for any one to 
realize what had actually happened. The smoke and fumes 
hid everything from sight, and hundreds of men were 
thrown into a comatose or dying condition, and within an 
hour the whole position had to be abandoned, together with 
about fifty guns. I wish particularly to repudiate any idea 


*Chief, Small Arms Division, Manufacturing Service, Ord- 
nance Department, 


Major, Ordnance Department, U. S. Army. 


of attaching the least blame to the French Division for this 
unfortunate incident.” 

The strangeness of this new terror from the air wrought 
the utmost confusion among the allied armies at that point 
until the character of the weapon became known and some 
methods of protection were devised. Men attempted to save 
themselves by burying their mouths and nostrils in the loose 
earth or by holding handkerchiefs or rags over their faces. 

Here the Germans just missed gaining a huge success by 
the use of an entirely new method of warfare. They had but 
to exploit the attack fully to break through to the Channel 
ports, but failed to do so because the master mind behind 
this deadly innovation was that of a chemist, not that of a 
soldier. Had the officers who directed the use of this new 
horror had as much confidence in its effects as did the 
chemists who conceived it, they would very likely have been 
prepared to launch the first gas attack with full confidence 
and take full advantage of it instead of trying it in a more 
or less skeptical and tentative manner. 

Immediately the first attack had been launched, the secret 
was out and the opportunity for success through the aid of 
mystery and terror was gone forever, for all allied forces 
received word at once of what to expect and how best to 
protect themselves. That very night thousands of women 
throughout the allied countries were making simple gas- 
masks—a pad of gauze to be wet with a protective solution 


and tied over the face. 


N entirely different kind of war secret is the weapon or 
device whose existence is well known to the enemy but 
whose details are kept secret to prevent their being copied. 
Examples are the French 75 gun and the Liberty Engine. 
Occasionally two enemies in a war will both originate the 
same idea at about the same time. In our Civil War the 
Confederates originated the idea of the ironclad warships by 
covering the old steamer Merrimac with railroad iron. She 
steamed out of Norfolk and spread terror and havoc among 
the ships of the Union Fleet at Hampton Roads, but was 
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prevented from completing the destruction of the fleet and 
proceeding to Washington with no one knows what con 
sequences, by one most timely circumstance. This was the 
fact that the Union forces had also originated an ironclad, 
the Monitor, which arrived on the scene just at this time 
and engaged the Merrimac in the first battle of ironclads. 
In the Franco-Prussian War of 1870, the French had their 
great war secret, the Mitrail 
leuse, or first machine gun. 
Great things were expected 


from it, but the verv secrecy 





with which it was guarded 
prevented the hoped-for suc 
cess. It was kept so secret 
that the army did not learn 
its tactical use. These ma 
chine guns were mounted on 
wheels like pieces of artillery 
and, in consequence, they 


like field 


They were not particularly 


were used guns. 
well adapted for this use so 


that their effect was small. 
Moreover, the enemy seeing 
them used as a kind of artil 
lery, brought up his field-gun 
batteries against the Mitrail 
leuse batteries and quickly 
destroyed them. If the guns had been in use by the whole 
army before their first employment in battle, no doubt the 
army would have learned their proper tactical use and they 
would have been employed as machine guns are today, with 


great success. 


WHILE almost every war has had its great secrets, the 

World War was probably most prolific of all on account 
of the large number of nations involved and the length of 
time the effort lasted. Among the World War secrets was 
the tank developed by the British. The attempt to conceal 
the existence of this armed juggernaut resulted in the nam: 
which has stuck to it ever since. Metal parts for this armored 
car were being made in various factories and one war official 
in an effort to hide the purpose of these constructions labeled 
some of the big sheet metal bodies “Tanks for Mesopotamia.” 
In an entirely unexpected manner, the name “tank” stuck 
and now seems to be very descriptive. 

Another World War secret that was not known to the 
general public until after the war was over, was the sky car 
that hung thousands of feet below the Zeppelins. When a 
Zeppelin was riding above the clouds, this car with an 
observer in it was lowered on a slender cable until the oc- 
cupant could see the countryside below. By telephone com 
munication he directed the dropping of bombs on cities and 
munitions works. 

The depth-bomb was a war secret that accounted for a 
great many submarines and the paravane rendered the sub 
marine mine comparatively harmless. This was a submerged 
torpedo-shaped metal tank with steering vanes on it, which 
was carried on board warships and transports during the lat 
ter part of the World War. When the ship approached the 
mine field, one of these paravanes attached by cable to the 


bow of the ship, was let down on each side. The motion of 


the ship combined with the steering surface vanes on the 


a t 


Fig. 2. Purposely Given a Misnomer. the Modified Rifle 
was Known as the “Pistol, Cal. .30, Mod. 1918.” 


paravanes, caused them to ride in the water a hundred feet 
ofl the The the 


paravane to the bow of the vessel would sweep up any sub 


or more to side. cable stretched trom 


marine mines in its path by striking against the anchor rope 
of the mine, which would slide back along the cable toward 
the paravane, at the same time going tarther and farther out 
from the side of the ship. Finally when the paravane was 


reached, the anchor cable slid 


into a heavy pair of corru 
gated jaws which cut the 
mine loose, allowing it to 
float free on th: surtace ol 
{ ; 
the water where it could be 





> destroyed by gun fre. 


All these devic es and othe rs 
are now known to the public 


because they were used dur 


ing the war and thus dis 


closed. However, one of our 


own greatest army secrets 


never was used because it 


was not ready for extensive 


use at the end of the war 
and for this reason has re 
mained unknown to. the 
present time. 


This contrivance, called the 
Pedersen Device, was a new 
infantry weapon which was to have been sprung as a sur 
prise on the Western Front in March, 1919. It consisted of 
a small attachment to the soldier’s Springfield rifle which 
virtually converted the rifle into a miniature machine gun 
capable of delivering a whirlwind of rapid fire instead of 
intermittent shots. 

T! 1E rifle with which our infantry is armed is of the kind 

known as the bolt-action magazine rifle. The gun is loaded 
with a clip of five high powered cartridges which are fired 
one at a time while operating the mechanism of the rifle 
between each shot. 

The breech of the rifle is closed by a bolt which operates 
very much like the old-fashioned sliding bolt of a door and 
by turning this handle upward the bolt can be drawn back, 
opening the breech of the rifle and throwing-out the fired 
cartridge. Then by pushing the bolt forward a new car- 
tridge is driven into the chamber of the gun and the firing 
mechanism is cocked. On turning down the handle of the 
bolt it is locked securely in place so that it will hold the 
cartridge in the gun against the explosion which generates 
a pressure of 50,000 pounds to the square inch and drives 
the bullet out of the gun with a force sufficient to carry it 
three miles or to make it penetrate 60 inches of wood or 
one-half inch of iron. 

The muzzle energy of the bullet fired by the ordinary 
military rifle is 2500 ft. Ibs.. which expressed in another 
way, means that the energy of the bullet when it leaves the 
gun is sufficient to lift over a ton of weight to a distance of 
a foot or to drive a one-pound weight 2500 feet straight up 
in the air. All this power is placed in the small bullet which 
is sent out to pierce the body of a man at battle ranges of 
400 to 600 yards. 

It will readily be seen that when the bullet merely strikes 


an enemy soldier it has far more power in it than is needed 
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to kill or wound the person struck. Moreover, the shock 
of firing this projectile with such enormous energy is suf- 
ficient to cause the gun to recoil or kick severely. Again the 
large quantity of powder used to drive the bullet out with 
this force produces a temperature of several thousand degrees 
in the rifle barrel and while this temperature does not last 
long, still it is sufficient to heat the barrel of the gun very 
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Fig. 3. The Pedersen Device. 
Showing also the magazine and its bandolier, box of car- 
tridges, and a single ball cartridge with the standard caliber .30 
cartridge for comparison. 


severely when a number of shots are fired in rapid succession. 

It may seem at first glance that the military rifle cartridge 
is unduly powerful, but it must be remembered that this 
cartridge is intended to be used against various targets such 
as airplanes, armored cars, tanks, etc. Moreover, soldiers in 
combat are usually protected by more or less cover of dif- 
ferent kinds, and some types of cover, such as trees, are capa- 
ble of being readily penetrated by powerful bullets. Again, 
these same bullets are used by machine guns which need all 
the power they can get for laying out barrages at long dis- 
tances or for shooting at high flying aircraft. 

Thus a soldier in firing his army rifle is frequently in a 
situation where he has more power in his bullets than he 
needs for the particular job in hand; moreover, for each shot 
he must open the bolt of his gun and throw out the empty 
cartridge and then close the bolt and lock it before he can 
shoot another shot. 


HIS was the situation in the summer of 1917 after the 

United States had entered the World War. At this time 
appeared Mr. J. D. Pedersen, who even then was a very 
well known rifle inventor, the successful designer of a nuim- 
ber of sporting rifles and shotguns on the market from 
about 1gro to the present date. 

Mr. Pedersen came to the War Department and informed 
the Chief of Ordnance that he had what he considered a very 
important invention which he wanted to have examined 
secretly. On account of Mr. Pedersen’s prominence, this 
request was immediately granted and only one or two high 
officials in the War Department saw his device when it was 
demonstrated on the Congress Heights Rifle Range in the 
District of Columbia, just outside the city of Washington. 





Mr. Pedersen started his demonstration by firing the 
Springfield rifle which he brought with him. After firing 
a few shots in the ordinary way he suddenly jerked the bolt 
out of the rifle and dropped it into a pouch which he had 
with him, and from a long scabbard which was on his belt 
he produced a mysterious looking piece of mechanism which 
he quickly slid into the rifle in place of the bolt, locking the 
device to the rifle by turning a catch provided for the pur- 
pose. Then he snapped into place a long black magazine 
containing forty small pistol size cartridges whose bullets 
were, however, of the right diameter to fit the barrel of the 
rifle. All this was done in an instant and in another instant 
Mr. Pedersen was pulling the trigger of the rifle time after 
time as fast as he could work his finger and each time he 
pulled the trigger the rifle fired a shot, threw out the empty 
cartridge and reloaded itself. 

It was really a startling demonstration. In firing the 
Springfield rifle as rapidly as it can be done, the soldier pulls 
the trigger, turns up the bolt, jerks it back and shoves it 
forward, turns it down and then is ready to fire one more 
shot, but with this new device of Mr. Pedersen’s all that was 
necessary was to keep pulling the trigger and the rifle did 
the rest. When the magazine of forty rounds was empty, 
it was the work of but a second to snap a new magazine 
into place and continue firing. 

It looked as though he had converted the Springfield rifle 
into a one-man machine gun. 

A further examination of the device showed that the car- 
tridge he fired was only about one-fifth the size of the rifle 
cartridge, though the bullet was the same diameter. Coming 
now to ballistics, the new cartridge had an 8o-grain bullet 
driven by 3% grains of powder, whereas the old cartridge 
had a 150-grain bullet driven by 45 grains of powder. The 
old high-powered cartridge leaves the muzzle at a velocity 
of 2700 feet per second; the Pedersen cartridge leaves the 
muzzle at a velocity of 1300 feet per second. 

As the energy of the bullet depends on the square of the 
velocity as well as on the bullet weight, it was found that the 
new bullet had a muzzle energy of about one-tenth that of 
the service cartridge. In other words, while the bullet of the 
service cartridge leaves the muzzle of the gun with an energy 
sufficient to lift a ton and a quarter a distance of a foot, the 
new bullet had only sufficient energy to lift one-eighth of a 
ton a foot. This is, however, quite sufficient to kill a man 
instantly at any range up to 500 yards, or say a little over 
one-quarter of a mile. 

While the service bullet will penetrate 60 inches of wood 
a short distance away from the gun, the new bullet will pene- 
trate only about eight inches or the same that the service 
rifle would penetrate one-half mile away. 

However, a bullet which will penetrate eight or ten inches 
of wood will easily penetrate a man and it was apparent at 
once that this system which enabled a soldier to convert his 
rifle at a moment’s notice into a low powered machine gun, 


was indeed a most important thing. 


‘THE War Department officials who saw this test had 

visions of what might happen in case of an attack by the 
enemy on our trench system, should our men be armed with 
this device. As the enemy came charging across No Man’s 
Land each of our soldiers would start firing with this 
miniature machine gun and the entire zone in front of the 
trenches would. be covered with such a whirlwind of fire 
that no attack could survive—surprise of immense value. 
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Also it looked as though the device might have great 
possibilities for an attack starting from our own trenches. 
For one thing, there is no noticeable recoil from this Pedersen 
device and it could be fired from the hip while marching or 
running. A line of soldiers advancing across No Man’s 
Land, firing this device at the enemy trenches as they ran, 
would make it extremely difficult for anyone in the trenches 
to show his head or any part of his body. Of course, fire 
while running or walking would not be so accurate, but the 
tremendous number of shots would more than make up for 
any inaccuracies and the whole enemy trench system would 
presumably be smothered with a storm of bullets. 

The inventor had made this device readily interchangeable 
with the regular rifle bolt so that the bolt could be put back 
in the rifle at any time, thus enabling the rifle to be used 
with the high powered cartridge when this seemed desirable. 

It was proposed that the soldier should go into battl 
carrying the usual high powered cartridges, and in addition, 
he would carry this device in a scabbard at his belt as well 
as a canvas pouch to carry the regular rifle bolt when the 
device was being used, and on his belt he would have a can 
vas case holding ten magazines of 40 rounds each for the 
device. 

As the result of this demonstration the device appeared so 
important to the War Department officials that an officer of 
the Ordnance Department, Capt. J. C. Beatty, sworn to the 
greatest secrecy, was placed on a ship to take the device over 
to France and explain it in person to General Pershing. 

This was in November, 1917, and on December 9, 1917, 
the device was tested at Langres, France, by a board con 
sisting of: 

Brig. Gen. James W. MacAndrew, N. A.; Col. J. H. 
Parker, Infantry, N. A.: Col. Leroy Eltinge, General Staff; 
Maj. A. E. Phillips, Ord. Dept., and Captain Beatty. 

After repeated tests for penetration, accuracy, rapidity and 
endurance, the board found: 

“t. That the attachment permits the service rifle to be 
changed from a high-powered, hand-operated rifle, to a semi 
automatic rifle firing a smaller cartridge of the same caliber. 
“2. That it permits the soldier to carry at least 400 rounds 
of ammunition, capable of being effective over the shorter 
ranges in addition to a regular supply of service cartridges 
to be used over the longer ranges. 

“3. That the change from the service bolt to the attach 
ment, or the reverse, can be made in about fifteen seconds, 
and in no way injures or incapacitates the rifle for the service 
cartridge or any of its other functions. 

“4. That tactically the device is of special importance for 
the following purposes: 

“(a) In an attack from trenches at ranges up to 350 yards, 
the attachment enables the assaulting troops to overwhelm 
the defensive with fire. 

“(b) In the defense of trenches or of a position the at 
tachment enables a preponderance of fire to be delivered at 
short ranges. 

“(c) During an advance, when the artillery and machine 
gun barrage ‘lifts, the assaulting infantry can protect its 
immediate front by creating a so-called barrage of fire to the 
enemy trenches. 

“(d) In the trenches it provides the soldier with a semi 
automatic rifle and a magazine holding forty cartridges. 
“(e) Just previous to and during the consolidation of the 


captured positions counter-attacks are to be guarded against; 


the supply of ammunition in the hands of troops is generally 
low and a replenishment usually impossible, owing to the 
enemy barrage; the automatic bolt and two hundred rounds 
of ammunition per man should be with the troops during 
this critical period. 

“(f) The device will very greatly simplify the supply of 
ammunition. 


“(a) Its greatest value will be in surprise effect. 





Device Inserted in the Rifle. 


big 1. The Secret 


“< The board therefore recommends that the Pedersen 
attachment for the rifle be adopted as soon as possible, and 
that 


these attachments be placed at once. The board also recom 


an initial order for one hundred thousand (100,000) of 


mends that this device be kept as secret as is possible, and 
it not be issued for use until at least fifty thousand (50,000 ) 
are ready to be placed in the hands of troops. The board 1s 
of the opinion that the initial supply of ammunition should 
be about five thousand (5000) rounds per gun, with a daily 


supply of about one hundred (100) rounds per gun.” 


NEEDLESS to say, the order was placed at once and the 
secrecy which already surrounded the development was 
As the De vice” 


sufficiently mysterious to excite the curiosity of the people 


continued. name “Pedersen seemed to be 
who must of necessity work on it in the various factories, a 
new name was adopted which was purposely made not at all 
descriptive of the device. This name was “Automatic Pistol, 
Model 1918.” 


Of course the Pedersen device was in no sense a pistol and 


Caliber .20, 


one of the amusing incidents connected with the matter is 
the fact that some officials who in some way heard this name, 
criticized the War Department severely for adopting a 
smaller caliber pistol or even for adopting a new pistol at all, 
as they contended our .45 automatic pistol was sufficiently 
good and if a new pistol were adopted it should be as big 
as the .45 instead of being reduced to .30. 

The first order for 100,000 of the devices was given to the 
Remington Arms Company on March 26, 1918, and sub 
sequently increased to 133,450. A break in the manutacture 
ol rifles made certain increased manufacturing fac ilities avail 
able. 


on the Model 1902 rifle but in the meantime it had been 


The Pedersen device was first made to be used only 


further developed so that it would fit the Model ror? rifle. 
In view of these circumstances the question was now taken 


under consideration as to whether or not it would be ad) 
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This 


was considered to be advisable and a letter was written by 


able to give an, additional order for 500,000 devices. 


the General Staff to General Pershing recommending it. 
Maj. Lee O. Wright of the Small Arms Division, Ordnance 
Department, carried the letter to France and delivered it in 
person. Favorable acceptance was given to this and at the 
end of September, 1918, the order for the Pedersen devices 
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Fig. 5. 
was increased to 500,000, the additional number being to fit 


Model 


ammunition were ordered and it was decided that the 500,000 


the 1917 rifle. Eight hundred million rounds ot 
devices could be ready to go on the front lines in the spring 
of 191g and that they would be utilized in a surprise attack 
at that time. 

It is an interesting speculation to think what would have 
occurred had our army started to cross No Man’s Land some 
fine morning with half a million men, each armed with an 
individual machine gun and 400 rounds of ammunition. 

However, the old weapons we already had at hand proved 
sufficiently good to get the Germans out of the trenches in 
October, 1918, and the war ended a month later with 65,000 
of the Pedersen devices completed. The remaining orders 


were cancelled. 


AFTER the Armistice the question arose as to what was to 

be the policy regarding this device in the future. To 
decide this question the device was given a thorough test in 
France by the Fiske Board consisting of: 

Brig. Gens. Harold B. Fiske, Pres.; Alfred W. Bjornstad, 
Douglas MacArthur, Frank E. Bamford, Oliver Edwards, 
Cols. Walter C. Short, Albert E. Phillips, Earl McFarland, 
Lt. Cols. Joseph A. McAndrew, John J. Fulmer, H. M. 
Groninger, Major Wright, and the writer. 

The secrecy was still continued and only General Pershing 
and certain members of his personal staff, together with the 
members of the board, knew about the test. In Washington 
permission was given to the Navy Department to have a 
representative present at this test and Commander G. L. 
Schuyler, who was stationed in London at that time, was 
ordered to attend the test in France. He took the matter up 
with the A. E. F. 


whatever of 


in France and was unable to obtain any 


information any such test. This was quite 
natural because as mentioned above, the test was not known 
to any of the people with whom he would come in contact 
in applying for information and he was quite honestly in 


formed by the Army authorities in France that no such test 
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The Springfield Rifle, Model 1903, Modified to Take the Pedersen Device. 





was being made. This illustrates the excellent secrecy that 
was being maintained on the device at that time. 

The Fiske Board conducted field firings with a platoon 
armed with the device firing against silhouette targets placed 
to represent the enemy and then repeated the test with the 
same platoon armed with the Springfeld rifle without the 
device. These field firing tests were conducted on an isolated 
rifle range surrounded by forests not far 
from LeMans, France, in the spring of 
1919, and the writer of this article was a 
member of the board that made the tests. 

All of the firing was done by officers 
who were all sworn to secrecy until such 
time as the War Department might see fit 
to release the information. 

In the fall of that 
further study of the Pedersen device was 


same year, 191g, a 
conducted in the United States by the In 
fantry and Cavalry Board which reported: 

“That the soldier equipped as at present 
with none but necessary articles has all 
the burden he can reasonably be expected 
These articles in 


to carry on marches. 


clude 92 rounds of rifle ammunition, 

caliber .30, weighing approximately 4! 
pounds and no less supply of this heavy ammunition shouid 
be in his possession at all times. Ammunition of this type 
is capable ot effective use under all conditions of fire at all 
combat distances. Experience has shown that on the ot 
fensive the usual combat distances are between 400 and 600 
yards. 

“The value of the Pedersen device rests in the fact that a 
very effective volume of sustained fire may be delivered with 
it. To secure this volume of sustained fire not less than 400 
cartridges should be at hand, and these in magazines and 
carriers weigh about 11'4 pounds, so that the soldier to have 
the device and cartridges at hand when needed would be 
obliged to carry at all times 134 pounds in addition to his 
already heavy burden. The weight of these 400 rounds is 
equal to four bandoleers of rifle ammunition. 

“The effective range of the fire delivered by the device is 
only 350 yards. On the offensive it would be necessary to 
advance up to that distance by means of the ordinary rifle 
before changing. At this distance the fire of the enemy may 
be reasonably assumed to be as intense and effective. Under 
such fire the bolt of the rifle would have to be removed and 
put in some secure place, the device inserted and adjusted, 
and the magazine attached, before fire could be opened, and 
the fire superiority already gained with the rifle would be 
lost in the moments required. 

“So long as the magazine of the device remains attached 
to the rifle, its efficiency in bayonet combat is reduced. 

“The board thinks that the device has no valuable quali 
ties for stabilized defensive warfare.” 

In 1920 the Infantry Board at Fort Benning tested this 
device and the Cavalry Board at Fort Riley also made a test 
at the same time. 

Thus an intensive study of the possibilities of this weapon 
for future use was made by four boards. These studies 
revealed clearly that the device has its greatest usefulness in 
a situation such as that in the World War where the con 
testants have reached stabilized positions in trenches, and 


that for almost any other kind of campaign it had disadvan 
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tages which would probably prevent its use. For example, 
the average battle range is from 400 to 600 yards and owing 
to the low power of the bullet from the Pedersen device, it is 
accurate only up to about 350 yards and beyond that it is 
dificult to hit anything with it. 

It it 


were sighted to hit a man at 500 yards, a man at 300 yards 


Owing to its low velocity it has a high trajectory. 
would be safe because the bullet would pass over his head. 


‘THEN again, a more serious objection is 

that at the present time the infantry soldier 
has practically everything he can_ possibly 
carry loaded on him and his rifle, bayonet, 
ammunition and equipment pack, are all 
things which cannot be discarded or reduced 
in any way. To make him carry in addition 
a metal scabbard with the Pedersen device, a 


canvas pouch with bolt of his rifle, and ten SPRING (5) 


magazines full of Pedersen ammunition, 
would be practically impossible in any cam 
paign of movement. 

Greater experience shows that if the sol 
diers were called on to advance a certain dis 
tance using their Springheld rifles with the 
regular ammunition at long ranges and then 
at some point in their advance they had to 
change to the Pedersen device, they would 
usually reach their objective without the reg 
ular rifle bolt, as this would be lost, dropped 
or thrown away in their excitement. 

One way in which the Pedersen device differs from the 
When the 


rifle is fired it makes a very loud noise, and moreover, the 


Springheld rifle is in its comparative silence. 


bullet itself creates an air wave which causes a vicious crack! 
whenever the bullet passes a man or an object. 

Any bullet or projectile which travels at a speed higher 
than the velocity of sound creates this air wave and makes 
this sharp, menacing noise when it passes. In the Pedersen 
device the powder charge is small in relation to the barrel 
so that the firing of the gun itself makes little noise and the 
bullet itself does not produce the air wave that causes the 
bullet to “bark” when it passes. 

In one of our peace-time tests, a number of colored sol 
diers in a pit were operating some targets which were being 
shot by both the service rifle and the Pedersen device. While 
the firing was going on with the high powered cartridges, 
ihe soldiers kept down as low as possible, entirely over-awed 
by the vicious and menacing snap of the service bullets as 
When the shift 
device, holes began coming into the target faster than ever 


they passed. was made to the Pedersen 
but without the noise, and the soldiers all got up as high as 
possible and wanted to look over the edge or go outside the 
trenches to see what was going on. 

As a result it was thought by some of the observers that 
the lack of moral effect on account of its silence, was a seri 
ous disadvantage of this weapon. Some other observers of 
this incident thought that this lack of noise pointed to an 
advantage for the Pedersen device; the enemy would be 
bolder about leaving their cover and would become easier 
However, this opinion was decidedly in the 
Most of the observers thought that the menacing 


targets. 

minority. 
noise of the Springfield rifle bullet is a decided asset owing 
to the moral effect it has in instilling fear into the enemy 





and that any weapon which lacks this noise would place its 
users at a disadvantage. 

Another factor having a heavy bearing on the usefulness 
of the Pedersen device in any future conflict is the increased 
importance of the ability of ground troops to protect them- 
selves from “strafing” by fast, low-flying aircraft. 

Imagine a column of troops on the march, or a 


vapon 


train on the road. Suddenly an airplane, or a dozen of them, 
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Parts of the Pedersen Device. 


Fig. 6. 
flash into view ahead, only fifty or a hundred feet off the 
ground, and roar down the column at perhaps 200 miles per 
hour, each plane firing four machine guns and diopping a 
dozen or more small but deadly fragmentation bombs. From 
the time they are first seen just over the horizon 500 yards 
ahead until they pass behind the hill 500 yards to the rear 
is but ten seconds—scant time to get the ground machine 
guns into action; and little chance to maneuver them quickly 
enough for their aim to follow the streaking planes. But 
there are a thousand men in a battalion and if each man 
shoots at the coming planes just as a hunter shoots at a 
duck, the sky will be full of bullets and “strafing” ground 
troops will soon become known as a dangerous occupation 


tor aviators. 


BRUT the bullet of the Pedersen device is not powerful 

enough to seriously damage a plane; moreover, it is com 
paratively so slow that it would be necessary to aim quite a 
distance in front of the plane in order to hit. Thus it is not 
the weapon for this increasingly important use. The Spring- 
held rifle with full powered cartridges is better. The heavy 
bullet will reach out to 500 yards or more with ample power 
to penetrate the engine or any part of the plane that may be 
struck. There is just one trouble; the soldier can get off only 
about two shots with the hand-operated rifle while the plane 
is within gunshot. 

What is obviously needed is a full powered rifle that works 
automatically like the Pedersen device, reloading by its own 
power so that the soldier does not have to work the bolt by 
hand. This has been the goal of inventors for the last 
twenty-five years, and numerous hunting rifles of medium 
power working on this principle have been produced, but 


up to the end of the World War no satisfactory military 
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rifle of this kind had been submitted to our Army authori- 


ties. The models were too heavy, too clumsy or too com- 
plicated. 

However, after the World War this problem was attacked 
with renewed vigor, and there are now at least two types cf 
full powered military self-loading rifles which have proven 
successful in tests. These guns hold ten shots at each load- 
ing, instead of five as does the Springfield, and as there is 
nothing required to shoot them except to keep aiming and 
pulling the trigger, all ten shots can be fired with ease dur- 
ing the time an airplane is in range. 

During the twelve years that the Pedersen devices have 
been kept in storage, these and other reasons have made it 
increasingly evident that its main usefulness would be in a 
stabilized type of trench warfare, which will probably never 
occur again, and it has therefore been decided that it is no 
longer desirable to keep their existence secret. At the present 
time they are not considered an important arm. 


WHILE the history of the Pedersen device has been given 

very briefly above, we have not yet described the device 
itself very clearly and for those who are interested a short 
description follows. 

The (Fig. 3) 
automatic bolt for the Springfield rifle and is very much the 
same thing as a straight “blow-back” type automatic pistol 
without any stock, the dimensions of what would otherwise 
be a pistol being changed sufficiently to adapt it to fit in the 
The barrel of the pistol was just 


Pedersen device is what is known as an 


rifle in place of the bolt. 
the same size, shape and length as the regular Springfield 
rifle cartridge (without the bullet). 

The device was adapted to be locked in place in the re 
ceiver of the regular magazine cut-off the Springfield 
rifle. On the upper right-hand part of the device in the 
front of the receiver opening in the rifle was a spring catch 
to hold the long magazine, which when placed in position 
slants upward and to the right at an angle of about 45 

The ejection of the fired cartridge case is through a port 
on the left-hand side of the device and a corresponding port 
must be cut in the receiver of the rifle, as can be seen in 
Fig. 4 

It will thus be seen that a special modified Springfield rifle 
is required. Not only does the rifle have to have the ejection 
port in the receiver, but it must have two grooves in the 
magazine cut-off and a little kicker in the sear. 

The actual release of the firing mechanism is accomplished 
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by pushing forward on a little projection on the bottom. A 


pivoted lever in the sear of the rifle fits in the notch shown 
in the bottom of the device (Fig. 3), and gives the necessary 

forward impulse when the trigger of the rifle is pulled. 
The Springfield rifle as thus modified, is called the Mark I. 
These modifications do not injure the rifle in any way for 
regular shooting with the full-powered cartridge and the 
Mark I rifle is just as good for all other purposes as any other 
rifle. Needless to say, the Government manufactured one 
Mark I rifle 
Figure 3 also shows the small cartridge compared with the 
and the 


for each Pedersen device which was produced. 


regular service cartridge; the 40-round magazine 


magazine bandoleer holding five loaded magazines of 200 
shots. 

Looking at the picture of the device, it will be seen that 
there is a little lump or weight on the top. Every time the 
gun is fired this lump weight, which is part of the breech 
block, slides to the rear and then jumps forward again, some- 
thing like a mouse running backward and forward on top 
of the receiver. It is the inertia of this weight which enables 
the very high velocity of 1300 foot seconds to be obtained as | 
against 800 or goo foot seconds of the ordinary automatic 
pistol of the same size. 

The whole device in its metal scabbard weighs 2 pounds 
and 2 ounces and the loaded magazine filled with 40 rounds 
weighs one pound. 

As mentioned in the earlier part of this article, the Peder 
sen cartridge had a powder charge of 3.2 grains of bull’s-eye 
After the 
Armistice a study was made to determine whether the power 


The original length of 


powder giving a velocity of 1300 foot seconds. 


of this cartridge could be increased. 
the cartridge case was .78-inch and the case was lengthened 
to .g3-inch and loaded with an increased powder charge in 
an attempt to get a higher velocity. A charge of 4.7 bull’s- 
eye gave 1500 foot seconds. 

One of the disadvantages of the device in its original con- 
dition was the rather hard trigger pull which was about 22 
pounds. In the attempt to improve this device after the war, 


the trigger pull was reduced to 101% to 12) pounds in six 
sample devices at Springfield Armory. 

However, these attempts at improvement were abandoned 
when it was found that the trend of thought was that the 
device would not find an important use in future warfare. 

For those who are interested in further mechanical details 
several additional illustrations are 


of the Pedersen device, 


included showing both assembled and disassembled views. 
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Building a Great Weapon in Record Time 
The Largest All-Welded Gun Carriage Ever Fabricated 


By John W. Slattery* 


HE new 155-mm. gun—-8-inch howitzer carriage, T2, 
is a notable instance of the application of welding to 
manufacture. The carriage was completed in the artillery 
vehicle shops of Rock Island Arsenal, in a total elapsed time 
period of 87 working days. This matériel is the largest all 


welded gun carriage 
ever fabricated. 


In the Fiftieth Anni 


versary Issue, dated 

April, 1930, ol Me 

chanical Engineering, ly 

a monthly journal pub 7¥y, 

lished by The Amer a 

ican Society of Me a 





chanical Engineers, a 


staff contribution pre 


DESIGN COMPLETED IN 81 DAYS! | 
CARRIAGE COMPLETED IN 87 DAYS || 


First a manufacturing program was prepared, based upon 
a production period of go days. The purchase of the various 
steels entering into the manutacture of this carriage was let 
out on circular proposals under carefully scrutinized delivery 
dates. In the preparation of the job orders, the writers were 
held to the utmost sim 
plification of processes. 
That the 


Carriage Was 


actually completed dur 





ing an elapsed time 


of 87 working days, 
which period _ repre 
sents the complete time 
interval of its manu 


tacture, is mainly due 


to the completeness ol 


pared trom intorma this production plan, 
- 

tion furnished by Mr ; L E a i and its aggressive fol 
Charle H H to coos = pk low up 

‘harles : uston ed Se 

and others, on “The ao The early compl 
Iron and Steel Indus —e tion is also attributable 
try, reads: “The ver, : to the fact that Rock 
extensive use of gas Island Arsenal is for 
cutting and of gas and Fig. 1. The All-Welded 155-mm. Gun—8-inch Howitzer Carriage. tunate in having in its 


electric welding sim 

plifies the delivery of many kinds of steel in proper shape 
for further fabrication. Large beams, heavy plates and heavy 
bars can be cut to size either directly from the rolls or trom 
stock with greater speed and convenience than was possible 
by former methods. Gas and electric welding have been 
adapted to the mass manufacture of heavy structures for 
oil-cracking s°..s, pipe lines, steel buildings, bridges, 

and other uses.” 

As this type of gun carriage construction has some unusual 
features, which should prove of special interest to those in 
terested in the extension of welding to the manufacture of 
artillery carriages, this article is written to describe some 
aspects of its manufacture. It points the way towards th: 
manufacture in a comparatively brief space of time, of gun 
carriages during an emergency. 

ON August 13, 1930, the Chief of Ordnance issued in 

structions to the Commanding Officer, Rock Island 
Arsenal, authorizing the completion of the design and the 
manufacture of one 155-mm. gun—8-inch howitzer carriage. 
T2. These instructions were received at the Arsenal on 
August 16, 1930; and the design proper was begun in the 
Arsenal drafting room two days later. The completion of 
this design was under the direction of Mr. T. A. Conlon, 
of the Office of the Chief of Ordnance, who was assisted by 
the drafting room forces of the Arsenal. The design was 
completed in 81 working days (Fig. 1). Upon the com 
pletion of the drawings, they were placed in the artillery 
vehicle shops, and manufacture of the carriage was started. 


Chief of Manufacture, Rock Island Arsenal. 
Department, U. S. Army. 


*Assistant to the 
Captain, Ordnance 





employ many long 


time and experienced employees. The singular unity, skill 
and success which has always characterized these employees 
and the men under them as a working group, is too well 
further comment. 


known to require 


Manufacture of the 155-mm. gun—8-inch howitzer car 
» - 
Rock 


on the top carriage (Fig. 2), which consists of approximately 


riage, T2, at the Island Arsenal was first initiated 


45 different pieces of structural nickel-steel plate cut to the 
desired shape on an automatic shape-cutting machine and 
welded together in their various juxtapositions of reinforce 
The main body (Fig. 5). 
al steel 


ment to make a rigid component. 


which is fabricated from a piece of structural n° 


inch thick, 


developed shape, and was then partially bent by rolling in 


plate 46 x 114 inches, was first cut out to the 


a large circular rolling machine. It was then bent to th 
desired form by a method improvised at Rock Island Arsenal 


The 


holes for the bearing bushings for the elevating mechanism 


in a 1200-ton hydraulic press, without special tools. 


were then located and cut to size with the automatic shape 
cutting machine; the bottom plate and the various ribs, 
braces and reinforcements entering into this component had 
been previously cut to shape. Those items requiring bend 
ing or f rming were shaped with angle-bending dies, which 
are part of the regular equipment of the hydraulic press 
department of the Arsenal. The main section of the top 
carriage was then tack welded to the bottom plate in its 
proper location, and the ribs around the outer contour 
tacked in place on the body. 

The body section was now welded securely to the bottom 
plate, after which the two cross webs in the interior were 


located and welded in place. The bearings were then tacked 
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Welded Units of the Gun-Howitzer Carriage. 
Fig. 2. Top carriage assembly of interior ribs and vertical formed reinforce, hearings, ribs and pads; Fig. 3. Bottom carriag 
front view; Fig. 4. Finished cradle; Fig. 5. Top carriage assembly; Fig. 6. Bottom carriage, rear view; Fig. 7. Bottom cat 


riage, side view. 
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in place, all ribs fitted in their proper location and securely 
tacked, after which all joints of the top carriage were fillet 
welded. Before annealing the finished unit, a tie bar ap 
proximately 1 x 4 inches in section was welded between the 
trunnion supports, to act as an eliminator for any distortion 


Atte 


annealing to eliminate welding stresses, this te bar was cut 


which might be set up at that important point. 
out. No distortion due to the relief of welding strains was 
present. 

The bottom carriage (Fig. 3) is constructed principally 
of %g-inch nickel steel plate, consisting of approximately 
&5 pieces. These plates were all cut with the automatic 
shape-cutting machine and straightened, where necessary, 
before entering into the assembly. The two main vertical 
members (Fig. 3) and the arched tapered projections ( Fig. 
6) attached at the forward end, were formed in improvised 
dies in the 1200-ton hydraulic press. Each member was ac 
curately located in the assembly by a careful layout as the 
assembly progressed. It was necessary to omit the bottom 
plate until all the interior welding had been completed, 
which it 


after was securely welded around the entire 


perimeter. The bottom carriage was then taken to Shop 
M, where the remaining machining required was performed. 

The bearing surface which secures the top carriage was 
machined in a 1o-ft. boring mill, which was taxed to its 
utmost capacity in handling this job. In fact a 1/64-inch 
clearance was all that could be obtained. The bearings for 
the trail pins were machined on a large horizontal boring 
machine. The mounting of the bottom carriage brass liner 
presented no difficulty in its emplacement. 

The only difficulty encountered in fabrication ot the top 
carriage was the tendency of the entire forward end to 
shrink due to shrinkage of the welded joints around the 
inner edges. This was readily overcome, however, by mak- 
ing provision for this shrinkage by measuring the center 
distance between trail pin bearings and making allowance 
for such shrinkage. 


THE cradle (Fig. 4), the main cradle trough and the re 


inforce around it at the trunnions were constructed of 


'4-inch nickel steel plate formed in improvised angle dies 
and squared-up by hand. The welding slots in the rein 
force were located and burned out with a hand cutting torch, 
after which they were securely clamped to the trough and 
welded in place. The top edges of this assembly were 
planed to the required height and the gun slides, which are 
a single unit planed from a rectangular billet, were placed 
in position and welded to the trough. The various parts, 
brackets and reinforcements were then welded in_ place, 
after which the gun slides were finish planed. The trun- 
nions and equilibrator arms were then spotted and doweled 
in place. The arched tie was placed between the trunnions 
and finish welded. The principal difficulty in the assembly 
of this unit is the tendency for the closing-in of the trough 
at the points where welding is done on the outside surface. 
This is unavoidable, and provisions were made to allow a 
sufficient clearance in the interior for the assembly of the 
recoil mechanism. 

The trunnions were turned and bored on a_ horizontal 


boring machine. 


In the construction of the limber (Fig. 8), the axle was 
nickel 
(W. D. 2340), normalized at 1700° F., and annealed at 
1400 ‘ 


drop forged from a billet of high grade steel 


The machining to dimensions presented no difficul 





hand 


The 


forged, normalized and heat treated. 


ties 19 manufacture. spindles (Fig. g) were 
All component parts 


were also normalized and heat treated. 


The hubs on the bogie (Fig. 10) were forged and heat 
treated betore being machined. The two axles (Fig. 11) 
and the cross beam and all nuts, bolts, keys, yokes, rods, etc.. 
entering into the construction of this bogie were hand 


torged, normalized and heat treated. 

















Limber and Bogie of the Welded Carriage. 


Limber, view; 


Be wile, rear 


view: Fig. 9, 


Fig. 11 


Limber, front 
10. Bogie, front view: 


rear 


view 


As Rock Island Arsenal did not possess annealing furnaces 
of sufficient size to handle the top carriage, this item was 
taken to the steel foundry of the Zimmerman Steel Com 


pany of Bettendorf, Iowa (a distance of about five miles 


from the Arsenal), and placed in their large annealing 
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furnace, to relieve all welding stresses. The top carriage 
was first heated to 1100° F, for about six hours, and then 
allowed to cool slowly in the furnace over night. The bot- 
tom carriage was subjected to the same heat treatment. 
Both items were found to pass the subsequent inspection. 

The recoil, counter-recoil and recuperator cylinders and all 
piston rods entering into the assembly of the recoil mecha- 
nism were drilled, hognosed and woodpacked-reamed from 
a high grade ot nickel steel, quenched and drawn. The 
cylinders were finish-lapped to obtain the desired accuracy ot 
finish. The final assembly of the completed unit into the 
rear yoke and front transom was accomplished without dit 
ficulty, as was the final hitting into the welded cradle. The 
counter-recoil and the recuperator cylinders were connected 
by a specially designed communication port. The replenisher 
for the recoil cylinder represents a departure in the recoil 
‘mechanism design. It is assembled directly to the control 
‘rod, instead of to the side of the mechanism as heretofore. 


THE simplification of welded construction has been em- 

ployed to advantage in the fabrication of the trails. Each 
trail consists principally of four plates of structural nickel 
steel which were sheared to size in a large power shear, 
atter which the side and top members were formed in a 
large hydraulic press, without special tools. The holes in 
the top and bottom plates which received the bushings were 
accurately located and cut on the automatic shape-cutting 
machine. The bushings were then arc welded in these 
holes. The holes for the bushings in the trail hinge plates 
were then finish bored and faced. The vertical members 
were then tack welded in their proper position on the bottom 
plate, and the transoms and trail connections welded in 
their position on the inside. The top plate was then placed 
in position and tack welded, after which the bottom and top 
plates were finish welded to the side plates. This last weld- 
ing operation required great care, as it was necessary to 
eliminate the effect of strains which have a tendency to 
twist the entire assembly. The holes in the bushings for 
the trail hinge pins were then finished bored and faced. 
This welding was accomplished without difficulty, and it 
was not necessary to do any straightening of these members 





‘ig. 12. Rear View of the Welded Carriage, 45° Elevation. 


whatsoever after welding. The various parts, brackets and 
ribs were located in position and arc welded in place. 

The carriage was subjected to a road test of 224 miles 
over gently rolling country roads in the vicinity of Rock 
Island Arsenal. The carriage tracks the towing vehicle 
perfectly, and it holds the paved and improved country roads 
without difficulty. It maneuvered easily into firing position. 

Later the carriage was successfully proot fired at the 
Savanna Ordnance Depot. Fitteen rounds, up to and in 
cluding 110 per cent charge, were fired into the butt at o 
elevation to test the action of recoil and counter-recoil 
mechanisms and the general behavior ot the carriage at 
this elevation. 

On its return to the Arsenal, the carriage was entirely 
disassembled and thoroughly inspected by the inspection 
forces. No rupture of the welded joints could be found. 
The welding employed in this construction proved entirely 
satistactory, showed no seams on the vehicle at the welded 


joints, and all other components were in good condition. 


THE experience of Rock Island Arsenal in the fabrication 

ot the 155-mm. gun—8-inch howitzer carriage indicates 
that the adoption of electric welding saves time, labor and 
material. 

This carriage appears to be an ideal one to accompany a 
field army, as set forth in the requirements of the Caliber 
Board; and is thought to be a decided step forward as 
regards design and manufacture of artillery vehicles. In 
an editorial comment preceding an article written by Brig. 
Gen. W. I. Westervelt, entitled “A Challenge to American 
Engineers,” published in the September-October, 1920, issue 
of Army Orpnance, the editor at that time, Col. James L 
Walsh, wrote, in part: 

“The report of the Westervelt Board is no more and no 
less than a call to arms of every engineer in the United 
States, both in the service and out—a challenge to design, 
develop and produce new and heretotore almost entirely 
unconsidered types of war matériel for the ultimate purpose 
of preventing wastage of human life in defense of our coun 


try. It should appeal to the heart and brain of every Amer 


ican engineer qualified in any way to accept the challenge.” 
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Styles In Small Arms Projectiles 
An Analysis of the Development of Bullet Shapes - Old and New 


By Thomas H. Green* 


N the course of a recent study of one phase of small arms 

projectiles, considerable historical data were obtained from 
various sources. Because of its possible interest to readers ot 
this Journal and with a view to assisting future investigators 
of the same or a kindred subject, | have been invited to com 
pile and publish a portion of the information thus obtained. 
The purpose of this paper, therefore, is to set forth a briet 
history of the development of certain phases of projectiles. 

Since ballistic eficiency for several centuries has been one 
of the major aims of the armies of the world, the subject ol 
projectiles has received a great deal of scientific consideration 
which is evidenced by the many volumes which have been 
written on the subject. Projectile-making is one of the oldest 
known arts. 
it has developed to the point where even the minor scientihe 


By persistent study, extending over centurics, 


aspects bewilder the layman. 

The earliest form of projectile used in connection with a 
gun appears to have been spherical. The theory existing at 
the time was that a spherical projectile would give more ac 
curacy. The ballisticians of this age relied upon mass to 
obtain shock and therefore believed that the larger the pro 
jectile the more satisfactory the weapon. The round pro 
jectile remained the ideal form for a long period and efforts 
to increase accuracy were confined to perfection in work 
manship and the attainment of a balance between the weight 
of the bullet and the volume of the powder charge. 

The state of the art at the beginning of the 18th century 1s 
sritish Patent No. 418, issued to James Puckle 
This patent had for its motto 


shown by 
under date of May 15, 1718. 
“A Detense—defending King George, your Country and the 
Lawes is defending Yourself and the Protestant Cause.” In 
applying for his patent. Mr. Puckle provided a torm of Gat 
ling gun having two interchangeable chambers. One of these 
chambers was provided with round holes and the other with 
square holes. The avowed object of Mr. Puckle was, as is 
stated in the patent, to enable the shooting of square bullets 


against Turks and round bullets against Christians. 


FR )M about the year 1400 to 1800 the military bullets of 

all nations were for the most part spherical and although 
made by hand they were remarkably accurate. The preferred 
caliber of the bullets in use at this stage seems to have been 
about 18 mm. which was a sizeable projectile for small arms. 
During this period there were a number of experimenters 
who sought to improve the existing form of projectile. 
Newton, d’Alembert and 


Among these were Sir Isaac 
In 1740, 1744, and 1814 respectively these investi 


Lacroix. 
gators decided that mathematically the most advantageous 
shape for an improved projectile was an “ovoid” with an 
inflated rear portion. As used by these investigators the term 
“ovoid” meant a pointed bullet of small ogive. The term 
“ogive” seems to have been used first to designate the two 


arcs of a Gothic arch. At present it is rather universally 


intended to mean the curve of the form of the projectile 


*Captain, Judge Advocate General's Department, U. S. Army 


expressed in calibers or some other equally Satisfactory unit. 

The first in the field actively to consider the best form ot 
projectile tor modern firearms was Capt. G. Piobert, a French 
Artillery officer, who about 1835 conducted experiments for 
the purpose of determining the form of projectile which 
offered the least resistance to the air. In 1841 this experi 
menter in a series of lectures at the School of Application 
of Artillery and Engineers in France stated that the best form 
ot projectile was one which presented the least resistance to 
had that the 


length of such projectile should be five times its maximum 


the air and trom his experiments he found 


width and that the widest section should be situated two 
hiftths of the distance from the front. The diagram accom 
panying the Piobert disclosure showed a projectile having a 
rounded head portion and a rear portion tapering to a point. 

The report ol the lectures of Captain Piobert with refer 
ence to this subject is to be found in “Cours d'Artillerie” 
published in France in 1841. Numerous text writers on the 
question of exterior ballistics: have begun their consideration 
ot the subject with an explanation of the work of Captain 
Piobert. A curious error has crept into practically every one 
ot these publications, which error seems to have had more 
eflect upon the tollowing 


than a. slight experimenters 


Piobert. In his original disclosure Captain Piobert stated 


“on a trouvé que sa longueur devait etre § fois sa plus grande 
largeur et, que la plus grande section était situeé aux 2/5 de 
Translators of the quotation invariably 


Actually, 


la partie antérieure.” 
referred to the word anterior as the rear portion. 
it is the forward or head portion. Experimenters subsequent 
to Piobert, however, in accordance with the translations 
reversed the Piobert bullet and actually fired it point fore 
Examples are found in the following publications: 
L. Holley 


(London, 1865), at page 536, states: “Piobert says that the 


most. 


“A Treatise on Ordnance and Armor” by A. 


torm, Fig. 309, will experience the least resistance from the 
air. Its length is five times its greatest diameter, and its 
largest section is placed at 2/5 of the length from the hind 
part. The shape of some of Mr. Whitworth’s projectiles 


approach more nearly to this form than those of any 
elongated projectiles hitherto used.” 

“Principles of Gunnery, Rifled Ordnance,” by Major J. 
Sladen, R.A. (London, 1879), states on page 44 with refer 
ence to the Piobert projectile “Its length is five times its 


> 


greatest diameter, and its largest section is placed at 2/5 of 


its length from the base.” This quotation cites as authority 
Owen's “Modern Artillery.” 

Publications in practically every language disclosed the 
experiments of Captain Piobert and although there were 
prior experiments of note it is generally conceded that the 
contribution to the art by Piobert was one of the greatest 
steps forward in the endless development to obtain the most 
efficient form of projectile. From the time of Piobert inten 
sive study has been given to the form of projectiles and the 
strides have been very rapid up to the present day. The 


greatest periods of development seem to have been betore 
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Small Arms Projectile Designs Prior to the American Civil War. 








1. Prussian; 2. 


11. Mangeot; 12. 
20. Pomme a Pin; 


: 10 Russian 
19. 


4. Prussian: 5. Arrow Ball; 6. Spanish; 7. Hunting; 8. Russian; 9. Colts 
13. Peters; 14. Beckwith; 15. English; 18 


22. Whitworth; 23. Swiss 26. French; 


Swiss; 3. Russian; 


Russian; 16. American; 17. Sardinia: 


- 24. Prussian; 25. Beckwith; 


Richards ; 


21. 27. Mangeot ; 





Mexican: 

















Enfield; 
28. | amusier 
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and during wars between major powers. Development ap 
pears to run in cycles and seems to be based upon the com- 
petition which has been in existence since the beginning of 
time. Immediately a new principle is discovered the bailis- 
ticians of the world seize upon it and apply it to maximum 


advantage. 


N 1907 Lieutenant Colonel Pratt of the French Army pub- 

lished a booklet on the subject of the “Balle D” bullet. 
This publication was a very limited edition and with the 
exception of private copies can be found only in the Biblio 
tique Nationale of Paris, France. The following quotation 
with reference to the early European history of bullets is 
considered worthy of quotation at length: “In 1812, a gun- 
smith, Pauly, tried a quite remarkable elongated projectile, 
with his extraordinary rifle, which should be considered as 
the prototype of the Dreyse needle-rifle, and of the present 
perfected arms. Everything was there: the loading by the 
breech, a very satisfactory block system ot locking, inclined 
grooves, cartridges with priming at the base by a grain of 
chloride of potassium exploded by a hammer, cylindro 
conical bullets of a 16-mm. caliber. This rifle, presented to 
the Minister of War, was the subject of a tavorable report by 
General Allix, and was examined in January, 1813, by Napo 
leon I. Its rapidity of fring was 6 shots a minute and its 
reach was more than double. Unfortunately the great worries 
of the 1813 and 1814 campaigns made him lose sight ot the 
question. 

“This gun had such a superiority over all contemporary 
arms that one may logically think that with the tactical 
utilizations to which Napoleon the First would have put it, 
France would not have known defeat. 

“In 1830, Captain Delvigne put in practice, for arms 
loaded by the muzzle, a cylindro-conical bullet weighing 25 
grammes and of a 15-mm. caliber, by building his grooved 
rifle. The forcing-in of the bullet, grounded on the salient 
top of a powder chamber narrower than the bore, was done 
by pushing it with a ramrod. 

“Experiments were successtul, which did not prevent the 
military boards from systematically turning down this model 
One of them even went as far as to state that 


for 15 years. 
Offended but not 


this rifle was absurd and inadmissible. 
discouraged, Captain Delvigne resigned from the army tn 
order to discuss more freely with his former chiets. How 
ever it was only in 1844 that the Academy of Sciences, 
through the medium of the great Arago, rendered him, in a 
striking manner, the justice he was entitled to. 

“Captain Tamisier, inspiring himself from the Delvigne 
bullet, created in 1846 a 17-mm. oblong and cannelured bul 
let; then Captain Minie, in 1849, created a 14-mm. oblong 
bullet with a cavity at the base. 

“During that time, in 1841, the German gunsmith Dreyse 
had had Prussia adopt his needle-gun with ovoid bullets 
weighing 31 grammes and of a 14-mm. caliber. 

“Dreyse had been employed by Pauly in Paris from 1808 
to 1814, and had worked on the amazing 1812 rifle. He had 
participated in the efforts of his master and had shared his 
hopes. Returning to his country at Soemmerda (Saxe) in 
1815, full of the idea of creating also a perfected model, he 
immediately set to work with untiring industry. In 1827, he 
made his first trials which lasted till 1840 and he had the 
joy of seeing his offspring adopted by Prussia in 1841. 


For twenty-five vears this arm, remarkable as it was, passed 


unnoticed. It was only in 1864, during the Prusso-Danish 
campaign, and chiefly in 1866, after the storm of Sadowa, 
that one noticed the three great progresses made by the 
needle-gun: Ballistic progress by the elongated bullet, its 
torcing trom the base and its regular rotation. Mechanical 
progress by a good locking system and by the priming in 
the cartridge. Tactical progress by the rapidity of firing and 
by the defilade of the rifleman, enabled to reload in all posi 
tions, whether kneeling, sitting, or lying down. 

“The extraordinary victory ot Prussia was explained by its 
immense superiority of armament, and Dreyse had the glory 
ot seeing, in small arms, a real revolution which was the start 
of the present accomplishments. Pauly, on the other hand, 
the real precursor, whose amazing invention was wrecked 
with the Empire, is still almost totally unknown. It is often 
thus: the real and modest inventor prepares the success of a 
luckier and sharper adapter. 

“In 1863, the Research Board of the Chalons Camp, created 
especially for the reorganization ot our armament, acknow| 
edged the ballistic superiority ot the bullets with a receding 
base; but, being unable to reach a practical solution for this 
shape of projectile, it returned to the problem of maintaining 
the velocity by keeping a greater sectional density. In 1866 
the Chassepot elongated cylindro-ogival bullet of a caliber ot 
11-mm. was created. 

“In 1886 new progress was made along this line with the 
Lebel 


Paravicino-Carcano bullet, of 


8-mm. bullet, and another in 1891 by the Italian 


a 6-mm. 6 caliber and by the 
Hebler-Krnka 5-mm. bullet. 

“In 1895 we find a trail of bi-ogival bullet by Professor 
Hebler ot Switzerland, who has, for the last 30 years been 
somewhere in all progress of armament. The point and the 
base of the bullet were traced on a very elongated ogive, very 
favorable to the flatness of the trajectory; but a central canal 
following the axis of the bullet had been left open inside, 
which considerably decreased the sectional density. The loss 
ot velocity was extremely rapid and this bullet had no reach 
and no precision. 

“It is certain that any modification in the exterior shapx 
of the bullet and in its density varies infinitely its ballistic 
qualities. It is only by long trials, during which mathe 
matics and experience control each other step by step, that 


one can find a real amelioration.” 


[N “The Rifle, its Theory and Practice,” Arthur Walker 

(London, 1865), sets forth the form of projectile preterred 
by Sir Isaac Newton in 1687. That distinguished scientist 
recommended a cylindro-conoidal shape for projectiles. The 
following quotation from page 234 of this publication gives 
an interesting account of the accomplishments of Robins, an 
early British ballistician: “Again in 1742 we find that our 
countryman Robins, to whose extraordinary genius gunnery 
value, 


owes so much and to whose discoveries so little of 


comparatively, has been added, still more clearly defines what 
were the necessary conditions for the form of projectiles 
First, he clearly proved the advantages of an elongated form 
of projectile; and secondly, that the center of gravity should 


be near the forepart; and with this view he proposed the us 


of an ovoidal or egg-shaped bullet which having the center 


of gravity in the fore part would fly more accurately in 


line of the desired trajectory, the lighter end be 


stantly forced by the resistance of the air into the path 


its required flight.” 
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On page 238 of this publication there is shown a diagram 
illustrating the pressure of air on a moving projectile. The 
Piobert form of bullet is said by this author to be the best 
form for overcoming the air resistance. The author also 
recites that Tamissieur elongated the Piobert form of bullet 
to 7 calibers and obtained excellent results. This publication 
also states that General Jacob who always combined in an 
eminent degree practical experiment with theoretical con- 
sideration, came to the conclusion (1) that the conoidal form 
was the best shape suited for the anterior part or apex of the 
bullet; (2) that the conical and cylindrical parts should be 
one diameter and a half in length each so that the entire 
length of the bullet would be three diameters. It should be 
stated in passing that General Jacob was indeed a successiul 
and practical ballistician whose name appears frequently in 
English publications in connection with bullets and artillery 
projectiles. 

Also in “A Treatise on Ordnance and Armor’ (supra), 
Captain Fishburn of the Royal Navy is quoted as stating that 
great advantages are to be obtained by increase in velocity 
in that the high velocity gives flat trajectory and therefore a 
great advantage where the distances are unknown. In stat- 
ing this, Captain Fishburn clearly recognized the objective 
which ballistic engineers have been following during all the 
years subsequent to his statement. The following is quoted 
from paragraph 641, page 537, of this publication: “This 
first condition of high velocity is a light projectile. This 
does not necessarily mean a short projectile; the proper 
length for the greatest stability may be preserved by hollow- 
ing the projectile in such a way as not to displace the center 
of gravity, or better, by some modification of the principle 
adopted by Mr. Stafford.” 


ROM the foregoing it will be seen that even before 1865 

those skilled in the art recognized the fact that a com- 
paratively light projectile of high velocity and flat trajectory 
would be more desirable than a heavy projectile of low 
velocity. 

The book, “Rifles and Rifle Practice,” by C. M. Wilcox, 
U. S. Army (New York, 1861), contains interesting dis 
closures on the development of projectiles and the rifling 
of gun barrels. This publication also gives rather accurate 
information on the development of the various bullets of 
the world, and is particularly interesting as to description of 
service bullets of the various countries and their develop 
ments. Particular reference is made to the Prussian and 
Russian bullets, found on pages 183 and 185 respectively. 
These bullets are the type which were considered most ad- 
vanced at this period and consisted of pointed bullets having 
grooves in the body portion which were filled with grease 
for the purpose of lubrication. On page 208 of this publica 
tion there are described some very interesting experiments by 
General Jacob. As an appendix there is found a most valu- 
able representation of the types of army bullets in use during 
this period. This chart gives very definite evidence of the 
fact that at the beginning of the Civil War the form of bul- 
lets had reached a very high degree of experimental perfec- 
tion. It is to be remembered that at this period of the de- 
velopment of the art bullets were commonly made of lead 
and while most of them were designed to be used with rifled 
guns, only a comparatively low velocity was attained. 

In “Armor and its Attack by Artillery” (1887), Capt. 
C. O. Browne of the Royal Artillery describes the Palliser 





projectile. Palliser was an English ballistic engineer who 


took out numerous patents on the subject of artillery shells 
The particular Palliser shell described by Captain Brownx 
was a long-pointed artillery shell used with a sabot. On 
page 137 of this book there are described some interesting e) 
periments with Palliser steel-jacketed shells fired from an 
8o-lb. gun against wrought-iron plate. Of particular interest 
to the present discussion is the fact that Palliser recognized 
that a long pointed shell gave more efficiency than one ot 
small ogive. 

The Italian publication “Corso di Materiale d’Artiglieria” 
by Capt. Giuseppe Ellena (1877), discloses some interesting 
forms of artillery shells. It is quite evident from the dis 
closures of this publication that the tendency towards long 
pointed shells for the purpose of increasing range was well 
known at this time. 

The book, “Treatise on Ammunition,” England, 1897, 
published by authority of the Secretary of War describes the 
Nordenfelt machine gun cartridge and bullet. Here also are 
shown the forms of small arms bullets in vogue at this 
period. The Nordenfelt machine gun bullet was a 1-inch 
steel bullet which was rather long in character but which 
had a radius of but three times the caliber. 

There is a most interesting article to be found in Journal 
of United States Artillery for July-August, 1901, which is a 
translation by Capt. Frank E. Harris of the Artillery Corps. 
The article refers to the form of the head of oblong pro 
jectiles which encounter the maximum resistance to motion 
trom the air. In referring to the Piobert bullet it states 
that the form suggested would be unstable and hence lack 
precision ot firing. The article which is concluded in a 
succeeding number of the Journal is an excellent discussion 
from a technical point of view. 

In “Principles of Gunnery for Rifled Ordnance” by Maj. 
J. Sladen, Royal Artillery (London, 1879), reference is made 
to the Piobert structure and also to some experiments made 
by Bashtorth with the clock chronograph to ascertain th« 
amount of the resistance to the air to different forms of 
heads for projectiles, the rear portion being flat in each case. 
Professor Bashforth, an Englishman, did an enormous 
amount of experimenting with clock chronographs over a 
long period of years. His experiments are recorded in the 
books and are extremely interesting to persons desiring in 
formation on this subject. 

“The Gun and its Development with Notes on Shooting” 
by W. W. Greener (London, 1881), shows various types 
of bullets popular at that time. There is shown on page 
188 some bullets intended for large game shooting which 
were designed by General Jacob and which were charac 
terized by being long, pointed, and of steel having a lead 


cylinder portion. 


[N the development of shapes of projectiles the French seem 

to stand out as the most persistent experimenters. It 
would seem to be clear from various publications that the 
French not only are skilled in modern ballistics but were 
among the first to understand thoroughly the mathematics 
envolved. The state of the French art in 1896 is well set out 
in the publication “Organization du Matériel d’Artillerie” 
by E. Girardon (Paris, France). It is quite obvious from 
this publication which was written by a captain of the 
Artillery and professor of the French artillery school that 
the effect of wind resistance on projectiles and the relation 
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The Form of Some of the Projectiles Patented in Great Britain. 


1, Brandon; 2. Farini; 3. Grenfell; 4. Trebor; 5. Unge; 6. Reichwald; 7. Hinton; 8 Parry; 9. Shipright; 10. Cole; 
11. Simpson; 12. Hadfield; 13. Edmonds; 14. Lindenufer; 15. Johnson; 16. Fisher; 17. Parsons; 18. Palliser; 19. Mennens; 
20. Lake; 21. Hazeltine; 22. Palliser; 23. Longsdon; 24. Hope; 25. Farini; 26. Day; 27. Page. 
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of sectional density, length and form of the projectile and 
the relation of each of these elements to each other was well 
understood at the time. This publication is not only in- 
teresting to those who understand the mathematics of the 
matter but is also interesting to laymen as showing the great 
strides which had been made by the French prior to that 
“The 


weight of a projectile by sectional unity, is increased as fol- 


time. The following is quoted from page 118: 
lows: (1) for a given caliber, by lengthening it or by using 
for its fabrication, denser material; (2) for identical pro- 
jectiles, by increasing the caliber. 

“The lengthening is limited by the requirements of the 
Thus, at the 
time of the adoption of the steel melinite shells with great 
to 44 


calibers the length of the Bange projectiles; but by going to 


regularity of the movement through the air. 
internal capacity, one has been able to increase from 3 
5 calibers one would have sacrificed the regularity of the 
hring. 

“The increase of the caliber is limited by the requirements 
of the service.” 

On the subject of general shape, the tollowing is quoted 
from page 119: “The shape of the projectiles has a great 
deal of influence on sustaining the velocity; it is, in tact, 
necessary to help as much as possible the penetration of the 
projectile through the atmospheric strata, as well as the slid 
ing of the molecules along its sides. For a long time the 
cylindro-ogival shape has been acknowledged to be the most 
advantageous. 

“The exterior surface of the projectile should moreover 
be as smooth as possible in order to decrease the air resistance. 

“The generating curve of the ogive is the are of a circle 
the center of which o is on the diameter 00° which limits the 
cylindrical portion of the shell and which is tangent to the 
generatrix of this cylinder. 

“Experience shows, in eflect, that the higher and the more 
pointed the ogive, for a given caliber, the less will be felt the 
effects of the air resistance. This is why the height of the 
ogive, expressed in calibers, has always gone increasing, in 
spite of the decrease of internal capacity which results from 
this increase, to arrive to the present Bange shells, in which, 
for a length of 3 calibers, the ogive is 1% calibers in height. 

“The point of the ogive is kept only for battering (armor- 
piercing) shells; in others it is replaced by a flat groove 
which serves as ground for the fuse, screwed in the fuse 
hole.” 

“Aide-Memoire a l’usage des Officiers d'Artillerie” (Paris, 
1883), is a sort of handbook for French artillery officers. 
This handbook shows Bange projectiles for 155-mm. guns. 
The long ogive such as is found in the modern artillery shell 
is known in France as the Obus Bange. No definite informa- 
tion has been found setting the date on which these Bange 
is believed, however, that 
The charac- 


projectiles were first used. It 
they were in use by the French prior to 188o. 
teristic of the Obus Bange is that the head is curved on a 
radius of approximately 8 calibers. The shells shown in this 
publication were used with the ordinary nose fuzes and 
operated substantially similar to the modern artillery shell. 

“Lecons d'Artillerie” by E. Girardon (Paris, 1899), is a 
treatise on the effect of the resistance of the air on projectiles. 
On page go following it is stated that the resistance of the 
air is dependent upon four rules: (1) the resistance is pro 
portional to the right section of cylinder envelope of the 
projectile parallel to the direction of flight; (2) it is pro 








portional to the square of the speed of the projectile; (3) it 


varies with the form of the projectile and with the condi- 
tion of the surtace thereof; (4) it is proportional to the sec- 
tional density. It furthermore states that the laws as set 
forth above are capable of mathematical computation in 
theory and have been confirmed by experiment and experi- 
ence. The third rule is of particular interest to the present 
discourse as showing the knowledge of those skilled in the 
art with reference to projectiles in general prior to 1899, with 
particular reference to the best form of projectile. The fol- 
lowing is quoted from page 92: “The air resistance varies 
according to the shape of the projectile and to the condition 
ot its surface. 
“Its intensity is of course decreased if the penetration oi 
the projectile through the air is facilitated by giving its 
anterior part the shape of a point, or better still of an 
elongated ogive instead of a flat or rounded nose. Thus it 
is for a boat, the keel and forward part, or bow, of which 
are pointed and which meets with less resistance from the 
water than a boat with a flat bottom and a square bow. 
“Moreover, by making the surface of the projectile as 
smooth as possible, the sliding of the air molecules along its 
walls is aided, which results in a decrease of air resistance.” 
Again on page 94 with reference to this same subject, the 
author states that: “The loss of the velocity of two projectiles, 
identical in caliber and made of the same material, is in 
reverse proportion to their length. It is therefore more 
advantageous to use very elongated projectiles; however, 
when dealing with lands, it will be seen that there is a 
practical limitatiom to this elongation.” 


[N conjunction with the foregoing there should be con 

sidered the large number of patents on projectiles which 
were obtained in the various countries. Records of the 
United States patents may be readily obtained by consulting 
the index of the Patent Office Gazette or by a search con- 
ducted in the U. S. Patent Office in Washington. While a 
large number of foreign patents are on file in the Patent 
Office it is thought best to include in this paper some of these 
patents, particularly those issued by Great Britain which have 
a bearing on the subject. The following British patents are 
selected as indicative of the general state of the art in Great 
Britain and have a particular reference as prior art to the 
present long-pointed bullet: 

Patent No. 5393 of 1881, issued to Brandon, shows a 
pointed artillery shell; No. 5366 of 1887, to Farini, discloses 
a conical bullet with a very long head; No. 16,867 of 1891, 
to Grenfell, shows an artillery shell having a long pointed 
head. No. 6911 of 1894, to Trevor, shows a long pointed 
projectile having longitudinally disposed conoidal ribs in- 
tended to accomplish a twisting movement of the projectile. 

Patent No. 25,945 of 1896, issued to Unge, discloses an 
extremely long shell having a long head, the curve of which 
is struck on a large radius. No. 1879 of 1g00, to Reichwald, 
shows a projectile having a long pointed head, to the point 
of which is attached a soft metal cap for the purpose of 
aiding penetration. No. 21,653 of 1897, to Hinton, shows 
a pointed projectile of a peculiar type having a tapered rear 
portion; No. 21,116 of 1898, to Parry, is for a projectile with 
a pointed head and having a stream-lined rear portion. 

Patent No. 81 


long pointed projectile of a peculiar type; No. 


7 


32 of rgor, issued to Shipwright, shows a 


7323 of Igor, 


to Cole, discloses a substantially pointed projectile, the point 
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of which is sharpened for the purpose of aiding the penetra- 
tion of the shell. 

Patent No. 4520 of 1go1, issued to Simpson, relates to a 
gas check, but in the drawings are shown a long pointed 
shell and a long round-nosed shell as interchangeable for 
using the invention. 

Patent No. 20,311 of 1903, issued to Hadhield, discloses 
a method for design of a pointed projectile, the head of 
which is about one-third of its total length. No. 3967 of 
1903, to Edmonds, is tor a pointed headed bullet. 

Patent No. 18,601 of 1g04, issued to Lindenufer, a Ger 
man engineer, relates to gas checks. In the drawings, how 
ever, are shown, but not claimed, the application of the in 
vention to many types of projectiles. This inventor makes 
no claim to the shape of the projectile, although he discloses 
fifty-three figures of various forms of projectiles, including 
long projectiles having long pointed heads. No. 1678 of 1855, 
The 


patentee describes drawn bullets and shows as what he con 


to Johnson, discloses a rifle and a projectile therefor. 


siders the best form of rifle bullets three types of projectiles, 
all of which have long pointed heads. 

Patent No. 
cannon and shot therefor. The head of this projectile shown 


1573 ol 1559, issued to Fisher, relates to a 
as the preferred form has grooves intended to give it a twist 
ing movement in flight. No. 720 of 1860, issued to Parsons, 
discloses a fire arm and projectiles therefor. The patentee 
states: “The object of my improvements in projectiles is to 
make them of such a form as will diminish as much as pos 
sible the resistance to their passage through the air, and also 
so to construct them that the center of gravity will be well 
forward. For this purpose, I make them externally of an 
elongated form, with both the front and rear ends conical, 
conoidal, or otherwise pointed or rounded, * * *.” 

Patent No. 1334 of 1863, issued to Palliser, relates to pro 
jectiles for ordnance. On page 2 of the patent the following 
is found: “Fig. 1 represents a projectile with a long conical 
head, which I have found in practice to be a favorable torim 
of cone for these descriptions of projectiles.” 

Reterence to Fig. 1 shows a projectile having a pointed 
head of substantially one-half the total length of the pro 
jectile, the body part being a cylinder, the radius of curvature 
ot the head appearing to be between three and four times 


No. 


rifle and a cartridge. 


the caliber. 2695 of 1866, to Mennens, relates to a 
Here reference is made to a cartridge 
especially adapted for the gun, and is described as a cylindro 
conical projectile of any desired metal. 

Patent No. 2393 of 1866, issued to Lake, relates to pro 
jectiles. It states: “I am aware that bullets have been made 
of a conical shape with a flat base, or a slightly rounded base, 
or with a hemispherical base, and I am also aware that a 
bullet has been made whose hemispherical face and conical 


*** In my 


base have been united by a cylindrical portion, 
bullet the rounded face is so prolonged as to make a com 
paratively sharp point, and it embraces so large a portion 
of the metal of the projectile that the center of gravity 1s 
thrown forward of the cylindrical portion, which is a neces 
sary feature where accuracy of motion is to be secured.” 
In claiming his projectile, this patentee stated: “I claim an 
elongated pointed projectile having a cylindrical portion to 
fit the bands of the bore and a conical rear, the center of 
gravity being in advance of the said cylindrical portion.” 
Patent No. 


projectiles for 


126 of 1873, issued to Hazeltine, relates to 


rifled fire artns and ordnance. The projectile 





described and claimed is pointed, parabolical and elongated, 
formed with a rear cylindrical portion comprising a wooden 
cone-shaped peg, which latter shape is intended to guide the 
projectile so far as wind resistance trom the rear of the pro- 
jectile is concerned. The projectile as shown in the drawing 
has a head approximately one-half ot the total length of the 
projectile proper. No. 3191 of 1880, to Palliser, describes a 
projectile intended for penetration of armor plate, although 
it may be used for other artillery purposes. The following 
is quoted from the patent: “The body of the projectile is 
cylindrical, smaller than the bore of the gun. Its head ex 
tends in the form ot a long pointed conoid, the conoidal 
part being cast with a number of longitudinal ribs, by pret 


| surtace 


erence of triangular form, projecting [rom tts 

Patent No. 566 of 1883, issued to Longsdon is particularly 
important. It is obvious from the discussion in this patent 
that long shells having ogival shaped heads were well known 
1883. The shell 


effects of lengthening the shell are clearly explained. 


the 
The 


patent itself relates especially to a talse ogival nose on elon 


before reason for pointing the and 


gated shells for the purpose of minimizing wind resistance. 
No. 14,915 of 1884, to Hope, relates to a small arms cat 
” as shown in the drawing is 


tridge. The bullet portion “t” 


long and pointed at both ends. The claimant expressly dis 
The reference is cited 
No. 2955 ol 1557, 


claims such form as his invention. 
merely as a peculiar form of long bullet. 
issued to Farini, relates to a small arms projectile and de 
scribes the cartridge in concise form as follows: “The im 
proved conical bullet in combination with and forming part 
ot the wedge-shaped conical cartridge thereby allowing a 
smaller caliber gun to have the same weight bullet with a 
much increased length and giving less resistance to the air.” 

In patent No. 15,251 of 1889, issued to Day, an American 
officer, the bullet described and shown is a long pointed one. 

No. 18,204 of 1902, issued to Page, describes the projectile 


claimed in this patent in these words: “The radius of 


longi 
tudinal curvature chosen for the base portions of the point 
should be from 2.25 to 4 times the caliber, though it is not 
apparently absolutely limited in principle to this range.” 

The foregoing discussion and references cited are intended 
to bring the art down to the point where the modern sharp 
pointed bullet began to be developed. There has been a 
great deal of discussion and dispute in determining where 
the credit for the modern bullet should be placed. The 
Germans have declared to the world that they originated 
the modern bullet and statements of this character are found 
On the the 
publications pointedly state that the original modern rifle 


While the 


Swiss do not appear ever to have made any claim to have 


in numerous publications. contrary, French 


bullet was designed and developed in France. 


been the first to adopt the pointed bullet, the work of some 
of their ballisticians in this direction is such that it should 


While the that 


the French and Germans adopted the modern bullet betor: 


be given consideration. Americans admit 
the United States, the majority of those skilled in the art are 
inclined to the belief that the art progressed logically and that 
circumstances were, for the most part, responsible for th 
radical changes in the forms of projectiles between 1g00 and 
The 


facts and without attempting to argue the matter will set 


1906. writer has made a careful study of all availablk 


down the facts as they were found in publications and a 
they are gleaned from recognized experts. (The concludins 
will be published in the next »f this Journal.) 


“ti ; ; 
Parl SSUC 
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Mons Meg—A 15th Century Bombard 


Pioneer Siege Weapon of the Era of Powder and Projectile 
By R. N. Appleby Miller* 


ITHIN the grim walls of “Edwinesburgh,” or the 
Castle of Edwin, King of Northumbria, that far. 


famed hold which, perched high upon a rock, scowls down 
“Auld Reekie,” 


of ancient artillery known to the world as 


upon Scotland's premier city, is a hugh piece 


“Mons Meg,” a 


M’Kim sought an audience with King James and offered 


to make a “chamber” powerful enough to batter down the 


All the 
had to do was to supply the iron bars, and Brawny Kim and 
M’Kim said he would build the 


walls of Thrieve in two or three discharges. king 


his sons would do the rest. 



































15th century bombard. It is placed upon an elevated gun bombard just as a cooper builds, or makes a casque, #.¢., 
platform and staads in ; = staves hooped with 
tront of St. Margaret's a ——___—___1—— = — ° _f | || bands. The rest of the 
Chapel as if defending ee eT a ae See ys! 9} peasantry would go to 
it from the attacks of _/|| | the granite quarry on 
infidels. This ancient Hye oo T } |}? I Bennan Hill and there 
weapon, whose history make stone balls for 
is wonderfully mixed Fe app ee ae 
up with legendary against the hated 
tales and stark realistic walls of Thrieve. In 
facts, some of these a wonderfully, in fact 
latter having at vari- im MWA too wonderfully short 
ous times caused us Fees hi th tah time, the gun was 
Northumberians no aa : . - > sl ready. It was hauled 
little discomfort, _ is Fig. 1. Method of Construction of Mons Meg. to the top of a hill, 
probably about four since called Knock 


hundred and fifty years old—perhaps a few years more or less. 
“Ane callit Mons” 
larly occurs, down throughout the years in the Exchequer 


his grit peice, of Forgit yron, regu- 


documents of Scotland. In 1459, 1497, 1501, 1527, 1532 and 
539 payments were made for her reconditioning, etc., and 
“cradill.” On one occasion she was 


also for her carriage, or 


“ourelaid with reed leid” and her “Quheles (wheels) and ex 
She 
has also been recorded in history under other names or vari- 
-In 
surrendered to Oliver Cromwell, 
‘The great 
and again as “the Great Mag.” 
“Muns Meg.” 


treis creischit (axletrees greased) with Orkney butter.” 


ants of the same name: 1650, when Edinburgh Castle 


Mons 1s written of under a 
called Muckle 


In 1680 she is written 


new designation Iron Murderer 


Meg,” 


down as 


THE 


reading because of certain facts which have since come to 


legendary construction of the gun makes excellent 
light, some of which strongly support the tradition that a 
gun foundry did actually exist at a place called Carlingwark, 
where tradition says Mons Meg was forged. 

of Scotland, 


Thrieve which, built in the year 1372 by 


James II, Face” laid siege to 


Archi- 


bald the Grim, was 83 years later successfully withstanding 


“Fie ry 


In 1455 
the Castle of 


the total weight of all the artillery James could bring to bear 
upon its walls. The peasantry of the district did not love the 
Douglas, and their sympathies were entirely with the king. 
Amongst the large crowd which daily watched the progress 
of the siege was one who bore the nickname of Brawny Kim. 
His real name was William M’Kim. He was by trade a 
blacksmith, and with the aid of his three sons—some stories 
say seven sons—he worked a forge at Buchancroft near the 
Three Thorns of Carlingwark. 


Published of 


England. 


by The 


*Lieutenant, F. L. A. 
Edgar Allen News, 


permission 
Sheffield, 





Cannon, and from there it fred upon Thrieve. The “charge 


consisted of a peck of powder and a granite ball the weight 


of a Carsphain (Galloway) Cow.” 

In the wall of the castle fronting the hill there is a huge 
hole still called the “€ 
the result of the 
of Archibald de 

The first ball fired went clean through it and carried away 
“Fair Maid of Galloway,” 


Tradition says this was 
Meg” hold 


Grim.” 


‘annon Hole.” 
“Mollance 
“the 


first kiss gave the 


Douglas, surnamed 


the right hand of the just as she 


was in the act of raising her wine cup while seated the 
banqueting board. In 1810 as if to prove this latter claim 
there was found amongst the ruins a massive gold ring bear 
King James was 


ing the inscription “Margaret de Douglas.” 


so pleased with the destructive qualities of M’Kim's bom 


bard that he created Kirkcudbright a royal borough and 
granted to Brawny Kim and his heirs and successors, the 
forfeited lands of “Mollance.” 

The cannon received the sobriquet of “Mollance Meg” 


lands, and second of his wife 


M’Kim’s new 
Meg, whose voice was remarkably loud, so loud indeed that 


honour first of 


the soldiers likened it unto the bombard’s roar. In course of 
“Mons Meg.” As 


can be depended upon, a 


time this name was shortened into to 
prove that legend and tradition 
large and deep bed of cinders and iron scoria was discovered 
at Carlingwark, when preparing the ground for a new road 
to Portpatrick. This was probably the remains of Brawny 
Kim’s great forge. 

We know that James II was killed on 3rd August, 1460 by 
the bursting of a large new bombard then being used against 
Roxburgh Castle. “The King, more curious than became 
him, did stand near hand the gunners when the artillery 
was discharged: his thigh-bone was dug in two with the 
piece of a misformed gun that brake in shooting, by which 


he was stricken to the ground and died hastily.” 
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‘THE great gun, Mons Meg, consists of chamber, first and 

second reinforce, and chase, the chamber being the strong- 
A rent near the juncture of the chase and the breech 
. (Fig. 1 bottom illus- 
caused by overloading (too 


est. 
shows the method of construction 
tration). This fracture was 
strong a charge of powder) the gun when firing a salute 
upon the occasion of a visit made by the Duke of York 
1680, to Edinburgh. 

Sir John Lauder, of Fountain Hall, records this event 
—“In October 1680 the Duke of York having visited the 


gun called 


thus: 
Castle of Edinburgh,—for a testimony of joy, the 
Muns Meg 
charged by the advice 


being 


of ane English Cannon- 


ier, in the shooting 


was riven; which 
some foolishly called a 
The Scots 


extremely, 


bad omen. 
resented it 
thinking the English 
men might have done 
it purposely, they hav- 
ing no cannon in all 

They of course lost sight of the 


Mons Meg 


is built-up of wrought iron bars each 2% inches thick, 


England so big as she.” 


improved quality of the gun powder then used. 


welded together on a mandrel, and then hooped with iron 


rings or coils, 34 inches thick. These rings were shrunk 


on, /.¢., put on hot and driven tight up one to another, and 


Guns of their construction are 


then allowed to cool. very 


Armstrong gun: a weapon built 400 


é 


similar indeed to the 
years later. 

Mons is 13 feet 2 
butt of the breech to the muzzle. 
The diameter of the chamber 


inches overall in length, z.e., from the 
The bore of the barrel 

1 foot 74 inches in diameter. 
(Fig. 1, top illustration ). 

The powder charge was 105 lbs.; 


is 11 inches. The total weight is 


5 tons. the weight of the 
shot if of iron, 1125 lbs., and if of stone 549 lbs. 
The range at an angle of 45° with an iron ball was 1408 


yards, and with one of stone the ground covered 2867 yards 


—good for 450 years ago! In Fig. 2 the officer in full ar- 
mor holds in his left hand a gunners’ quadrant of the 


period. 
Here is an official record of Mons’ shooting. 
of October, 1558, the following payment was made by the 


On the 3rd 


Queen Regent in consequence of the discharge of the gun 
at the rejoicings for the marriage of Mary Queen of Scots 
with the Dauphin of France. 

‘To certain pyonaris for thair labouris in the (bringing) 
of Mons furth of her lair, to be schote, and for the finding 
and carrying of her bullet efter scho was schot, fra Weirdie 
Mure (fully two miles from Edinburgh Castle) to the Castell 
of Edinburgh.” 

In 1633 Mons was found to be in such a corroded condi- 
tion that she was not able to fire a salute of welcome to King 
Charles I upon his visit to the Castle of Edinburgh. “Item, 
to... for rining and winning the tuich hole of the iron peice 
that had beene poysoned thir many yeares by gane iijd.” 

In the year 1754 Mons Meg was taken to the Tower of Lon- 
don, and there is a record for compensation paid for damage 
done during transit.—‘1754 John Dick applies to the Board 
of Ordnance for compensation for injuries received to his 











vessel and hawser in shipping the great gun at Leith for 
conveyance to the Tower.” 

An authority “In Mons 
Meg we have an excellent example of a bombard of about 


writing of this veteran gun says 


1460, though the first mention of her occurs in connection 
with the expedition of James IV. to besiege Dumbarton.” 
This is not quite correct: it was an at the siege of Thrieve 


in 1455, as of course has been mentioned earlier in this 


record. 
The inscription placed upon Mons Meg’s modern carriage 
(made at Woolwich in 1836), by Sir Walter Scott, at whose 


the 
returned, one hundred 


request gun was 


and three years ago, to 


Scotland (1829) and 
placed once again in 
Edinburgh Castle, 
states that it was 
forged at Mons. This 
1S undoubtedly the 
case, as it is often re- 
ferred to in the Treas 
urer of Scotland’s Ac- 
counts as “Monns,” “Mons” and “Monsis.” The afix “Meg” 


which may have been applied to the bombard by the soldiery 
and the populace from its first landing in Scotland, does not 
appear, however, in any of the national records before the 
17th Century. 

The Exchequer Rolls for Scotland show that a bombard 
called the “Lion” was imported from Flanders in 1460, and 
there is also an account paid as compensation to the ship- 
master for damage done to ship by the gun in hoisting it 


aboard at the port of loading. They also record expenditure 
upon Mons Meg:— 

“1489 Item gevin the gunnaries to drink silver quhen thai 
cartit Monss be the Kingis commande XVII] S. 
“1497 Item the samyn day (x day of Aprill) giffin Johne 
Mawar elder in part payment of the quhalis (wheels) mak- 
ing to the bombardis and Mons iy lib.” 

Mons Meg was originally made in two sections for ease in 
transport. These were screwed together when required for 
action. 

The square lever holes for turning can be plainly seen in 
the rear-ends of the chase and chamber. When being trans- 
ported in two parts the gun would require forty-eight horses 
for each wagon. 

The difficulty, 
gun seems to have finally decided 


and unscrewing the 
For 


however, of screwing 
its permanent state. 
we see it in one piece, mounted upon its cradle, which is in 
turn mounted upon wheels, carved upon a stone slab which 
once formed part of the transome to one of the gateways to 
(Fig. 2). 

This medizval carriage is described, 
Scottish 


Edinburgh Castle 


along with the fur 


nishing for the bombard, in the Treasurer's Ac- 
counts for the year 1497-8 when Mons Meg first turned her 
Border Norham the 
Durham. It is written thus 


Item, to pynouris to bere ye 


attention to the English and Castle: 
Bulwark of the 
“A New cradill June 24-1497 


trees to be Mons newe cradill to her at St. Leonard’s quhare 


Bishopric ot 


scholay iij sh. June 28, Item for xiij stane of irne to make 


grath to Monsis new cradill and gavilokkis to go with hir, 


xxx sh. ij d.” 








ere 
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JN 14y> when Richard Fox was Lord Bishop of Durham, 

King James IV of Scotland laid siege to Norham. He 
had avowed himself a supporter of Perkin Warbeck who 
called himself Richard Duke of York and laid claim, as legiti 
mate heir, to the Throne of England. James is credited with 
having given as his excuse the following, “he would onely 
forbeir to invaide the boundis quha wold assist to Richard 
Duik of York and non uther.” So James to help this pre 
tender invaded England with all his power, Warbeck being 
in his entourage, and settled down betore Norham and for 
fitteen days he battered the walls of this ancient fortress. 
James used, along with his other artillery his “greet gonnes 
one of irne,” Mons Meg. He had in 1497 brought Mons, on 
a “stock” (carriage) made at St. Leonard’s Craig, from Dal 
keith to Holyrood House; and the Exchequer Roll records it 
thus: paid, those who brought “Hame Monse and the other 
artailzerie from Dalkeith.” Later, vz., in August, 1498, he 
carried it, along with his other “artailzerie” into England 
and laid siege to Norham Castle. But the Bishop of Dur- 
ham had placed two good and well tried soldiers in com- 
mand of the Castle, vzz., Thomas Garth, the Captain of 
Norham, and Lieutenant Hamerton, his second in com 
mand. These men so inspired their soldiery that after fif- 
teen days of siege and assault by cannon and escalading the 
Scots drew off and James “seeing that he couth not win the 
same, albeit that he had done great domage and skaith there- 
to, he returnit within his realme.” The great damage 
amounted to “the fall of one tower” and Mons Meg had 
been used at this siege. For their fine defence of the “Cas 
tell of Norame” Bishop Fox granted Garth and Hamerton 
an annuity of 5 marks for life. 

We are not informed whether the garrison essayed any 
sorties with a view to spiking Mons and her lesser sisters as 


was done elsewhere even at this early date. 


N {‘ INS MEG’S next appearance before Norham was when 
James IV came “with his puissance” on the 22nd of 
August, 1513. 

Sir Richard Cholmeley was Captain of the Castle and he 
on this occasion did his best to keep the promise he had 
made to the Earl of Surrey, z., “That he would keep the 
King of Scots in play tll the King of England came out 
of France.” Sir Richard had not, however, counted upon 
the marked improvement in the gunnery of the Scottish 
bombardiers—artillerymen. During the years 1497-1511 the 
Cast'e had been thoroughly repaired and once again put into 
a state of defence, costing the Bishop £750 12s. 2d. A new 
Lord Bishop occupied the throne in Durham Cathedral, 
Thomas Ruthall, and he too had spent much money upon 
the setting in order of the Bishopric’s outpost tower. He 
wrote of the money he spent “The Hospitality of this coun- 
try agreeth not with the building so greate a wark, for that 
I spend here wold make many Touris.” Now however, the 
men serving the guns were experts and knew how to place 
Mons Meg with a view to getting the best results. They 
had had plenty of practice in Scotland and soon demonstrated 
that to Sir Richard and his men. King James had brought 
up his train of French and Flemish artillery, v7z., the “Seven 
Sisters,” or “Bothwick’s Culverins” and Mons Meg the great 
Flemish bombard of 8.102 calibres. The horses—or more 
probably oxen—and equipment for this gun alone would be 


very great: fourteen or so wagons would be necessary to 





carry say the sixteen great stone shot with the requisite 
amount of powder and the great wooden discs to be used as 
wads; forty-eight pairs of horses to haul the gun; six horses 
to transport the mantlet, or screen for the protection of the 
cannoniers, or artillerymen; also waggons for carrying these 
gentlemen with their picks, shovels, crowbars, braziers for 
lighting the linstocks, or match, for “touching off” the gun, 
ex. 

Mons Meg was placed in position in the middle of Nor 
ham’s village street, from which vantage ground she com 
menced on the 23rd of August operations against the bar 
bican and its southern curtain wall which protected th: 
outer ward of the castle. 

After two days of bombardment the defences were com 
pletely reduced to a shapeless mass of ruins, and the Scottish 
troops took the outer ward by storm. Having captured the 
outer ward, the Scots turned their attention to the inner 
ward, but upon this latter they could make no impression, 
although they did succeed in damaging the Keep and the 
Chapel. This inability to breech the inner ward was, no 
doubt, due to the difficulty of moving the bombard, weigh 
ing 5 tons without its carriage, to within effective range for 
direct hitting, owing to the heaps of broken masonry. Also 
the effective fire of the defenders’ own artillery, which, 
though of shorter range than that of the Flemish bombard, 
would, upon its coming near, become dangerous to those 
manoeuvring Mons Meg into her new position, not to 
mention her cannoniers or gunners when serving her in spite 
of the protection afforded them by her great wooden mantlet 
covered with rawhide and studded with nails. However, on 
the 29th of August, Sir Richard Cholmeley surrendered Nor- 
ham Castle owing to the looked for relief failing to arrive, 
thus ending the historic 7 days’ siege. Mons Meg must have 
been immediately withdrawn and transported into the safety 
of the Scottish Marshes, as it was not amongst the artillery 
captured at Flodden, when 30,000 Englishmen defeated 
40,000 Scots. So, by laborious transportation, Mons Meg 
must have regained gradually the sanctuary of Edinburgh 
Castle, where she remained until taken, in 1754, to the 
Tower of London. There she “lodged” until the year 1829. 

Bishop Ruthall of Durham, writing on the 24th October, 
1513, to King Henry VIII's Almoner, Wolsey, says:—‘As 
touching the Castell of Norham, thanked be God and Saint 
Cuthbert it is not so ill as I supposed.” 

It is interesting to note, in passing, that one of Mons Meg’s 
great granite balls, eighteen inches in diameter, still lies 
within the ruins of Norham Castle where it was hurled, by 
the great Flemish bombard, in either the 1498 or the 1513 
siege, after having been transported by ox-drawn waggons 
over rough broken rain sodden ground all the way from 
Galloway where it was quarried. 

“Mons” has quite a number of battle, or perhaps it would 
be better to write siege honours to her name, they are as 
follows:—Thrieve Castle in 1455; Roxburgh Castle in 1460; 
Dumbarton Castle in 1489; Norham Castle in 1498 and 
again in 1513; The Defence of Edinburgh in 1650. This 
last was her final growl during war; her others were sharp 
barks of joy until she was “riven in 1680.” 

Captain James Grant—the novelist—in his romance “The 
Captain of the Guard,” has a chapter describing the making 
and firing of Mons Meg, the famous 15th Century 


bombard, in which he writes from a novelist’s point of view. 
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American-swedish News Exchange, In 


At Recent Maneuvers of the Swedish Army this New Mine-Thrower Unit was Demonstrated. 
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Stockholm Prepared for Sky Raiders—New Antiaircraft Guns and Sound Locator of the Swedish Army. 
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Possibilities of the ‘‘Air Tank’’ 
Part VII: Navies and the Airplane 


By Fred. H. Wagner* 


N approaching the conclusion of this series of articles, | 

would begin with a quotation of the late Marshal Foch, 
“The military mind always imagines that the next war will 
be on the same lines as the last. That has never been the 
case and never will be. One of the great factors in the next 
war obviously will be aircraft. The potentialities of aircraft 
attack on a large scale are almost incalculable.” 

In addition to this quotation, I must again cite the great 
French Marshal, “The infantry needed guns, tanks and air 
planes, but these did not win battles and were only acces- 
sorties. It was the infantry that won battles. . . . It was an 
idea of amateurs that tanks and airplanes could win a war.” 

Here we have two statements that are somewhat contra 
dictory; the first that the potentialities of aircraft attack on 
a large scale are almost incalculable, and the other that tanks 
and airplanes, being only accessories, cannot win a war. It 
is no doubt true that the first statement contains a concrete 
fact, but our isolated situation, unless we must fear attack 
from either our northern or southern border, permits us to 
make provisions to ward-off such an attack on a “large scale,” 
and this at the same time covers the second so tar as land 
wartare is concerned. However, I have serious doubt re- 
garding our means for doing this in the case of the Navy, 
because the latter will have to bear the brunt of attack when 
it is launched against us from the sea. In consequence of 
the doubt it will not be amiss to examine into the evolution 


of naval warfare to draw some conclusions for the present day. 


FROM the first dawn of history we find the existence of 

nations dependent upon maintaining communications 
which, in those early days, were principally overland trade 
routes, communication by sea remaining a hidden means 
until the advent of the Phoenicians, the world’s first real 
navigators, a fact which brought this people both wealth 
and power. We next come to the Punic wars, fought be 
tween Rome and Carthage; here the Romans gained the final 
victory because of their superior knowledge in the handling 
of war galleys, and for which they had developed strategy 
and tactics superior to those of the enemy. These galleys 
were propelled by oars, and any sails which may have been 
provided were only an auxiliary motive power. 

Since the power of the Romans depended principally upon 
their magnificant road system, the sea as a means of com 
munication being of secondary importance, anarchy and ruin 
soon reigned on the sea upon the disintegration of Rome. 
The Saracens took command of the Mediterranean trade 
routes, but no semblance of order was restored until Venice 
assumed command of the sea. Genoa, perceiving the im 
mense value of this sea-borne trade, soon made a bid for the 
mastery of the Mediterranean, and this was followed by the 
fleets of the Spaniards. 

The strategy and tactics developed for these great fleets 
of galleys was as well thought out as is any today, and these 
methods of sea warfare obtained until the Dutch and the 
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English so advanced the art of sailing ships that man-rowed 
galleys became obsolete for both war and commercial put 
poses. The art of sailing against the wind was the next step 
in advance and this, combined with improvements in nav! 
gating instruments, soon made long ocean voyages sale. 
Since the sailing ship made it possible to mount cannon on 
each side of the vessel, the weight of gun-fire increased be 
yond anything the galleys could offer, because the latter, 
being propelled by muscular power, had to be light in struc 
ture, hence they could mount only bow and stern guns ot 
any weight. Thus the glories of both Venice and Genoa 
went into eclipse, and the world’s trade no longer depended 


on the Mediterranean alone. 


THE sailing ship made possible the establishment of colo 

nies in the then almost unknown portions of the world, 
and thus made the acquisition of great foreign empires pos 
sible to the Spanish, Portuguese, French, Dutch and English 
peoples, bringing them great wealth through the opening ot 
these new avenues of trade. The advent of steam power 
spelled death to the sailing ship in the development of civili 
zation, and its concomitant, sea wartare, since it was now 
possible to provide the war vessel with protection in the 
form of side armor. This was followed by the construction 
of all-iron ships which, however, did not have an easy birth 
in some quarters. For example, we find the Admiralty 
Board in England assembled on a momentous occasion to 
debate the advisability of building such a monstrosity as an 
iron ship, and it was at once decided that the proposition 
was extremely foolish because iron would not float. The 
advent of our Montror during the Civil War, however, gave 
a great impetus to the building of “ironclads” tor war put 
poses, because it had been observed that “iron would float.” 

In spite of steam motive power, it still seemed impossible 
to retreat from masts, yards and sails, and we find the early 
ironclads equipped almost like a sailing ship of a past gen 
eration, and from which England was taught a rather severe 
lesson. The success achieved by the Monrror had finally 
taken root in the minds of the British Admiralty, and at the 
urgent behest of the latter, Parliament finally authorized the 
building of the Capraty, propelled by steam power, but at 
the same time equipped with “enormous masts, yards and a 
great spread of canvas.” All this superfluous rigging made 
the vessel extremely top-heavy, notwithstanding which the 
CapTatn started out on her maiden voyage with all sails set, 
but which added very little to her speed of fifteen knots 
under steam. On September 6, 1870, while off Cape Finis 
terre, she was struck by a heavy squall; she “promptly 
capsized with the loss of five hundred ofhcers and men,” 
mayjeste 


including her designer, Captain Coles. It was dese 


to discard masts and yards entirely, and the later turret ships 
were equipped with a bare mast and yard for signalling 
In spite of these troubles, developme nt natur lly 


guns be 


Purposes. 
continued, and the struggle between armor and gan; 
the armor became thicker and thicker, and the guns became 


heavier in consequence, the start of an unending evolution 
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Now came a new weapon which brought fresh troubles 
to the naval constructor. The advent of the mobile torpedo 
gave birth to serious thought, but this new menace was an- 
swered by building bigger and bigger ships, until the super- 
dreadnought arrived. Here we have the final (?) answer 
to naval warfare, a ship carrying armor which can, in most 
cases, not even ward off the enemy’s shells; provided with 
long-range guns which are supposed to, and which do, pierce 
the enemy’s armor; equipped with large numbers of rapid- 
fire guns to keep off torpedo-boats and destroyers; in which 
under-water protection is sought through bulges which are 
supposed to prevent the effects of explosions reaching the 
ship's vitals, this being assisted by subdividing the hull into 
water-tight compartments in order to localize damage. 
Finally, the new menace, aircraft, is to be kept at a respect- 
ful distance by means of antiaircraft guns. 

Unfortunately, however, such a sea monster has as yet not 
been provided with a gas-mask. 

This immense floating fortress is also in danger from sub- 
marine mines, not to mention the submarine boat with its 
under-water torpedoes. This is the last word (?) in naval 
construction, but its value is extremely difficult to define, 
since it is a vessel costing forty-five to fifty million dollars, 
vulnerable to the enemy’s guns, torpedoes, aircraft and 
poison gas. The latter is a most definite danger to which 
perhaps not as much thought has been given as the problem 
warrants, since the interior of this fortress must be supplied 
with fresh air drawn by fans from the outer atmosphere and 
which latter may contain sufficient poison gas, laid by a 
squadron of seaplanes, to kill the entire ship’s crew con- 
fined below. 

Since many of my readers are no doubt unacquainted with 
the axioms governing naval warfare, and since a knowledge 
of these conditions is necessary to appreciate the new factor, 
aircraft, which has entered upon the scene, a short discussion 
of these axioms must be permitted me. It is of course im- 
possible for me in this short article to discuss any of the 
technical or tactical questions pertaining to naval warfare, but 
the advent of the airplane threatens to so revolutionize our 
preconceived ideas that what is now practice must be made 


clear to the reader. 


]T seems highly unthinkable that our country will ever be 

called upon to defend its northern border, and it does not 
seem probable that a major war will ever be fought on our 
southern frontier, hence our danger consists in aggression 
along our lengthy eastern and western unfortified coast lines. 
In our isolated position we may at some time have to fight 
on foreign soil, and this will be possible only with the aid 
of a fleet, since it will be necessary for the latter to attempt to 
clear the sea of all hostile warships in order to establish 
communications between our shores and those of our enemy. 

It will also be the duty of the fleet to reduce the enemy 
coast defenses, as well as to remove or destroy any mines 
which might prevent the landing of our troops. The fleet 
must also protect the transport of troops, must prepare and 
cover a suitable landing, and must finally make secure all 
communication lines of the landed forces when they lead 
across the sea. It is also required, in case of failure or de- 
feat, to make possible the safe reémbarkation of the landed 
troops, since this is possible only under cover of the ship’s 


long-range guns. All these duties require that our naval 


forces must first defeat those of the enemy and blockade the 





hostile ports while, at the same time, rendering attempts of 


auxiliary cruisers, such as the Empen and the Moewe in the 
recent war, of no avail. 

So much for aggressive action, but in a defensive war the 
fleet must defeat the enemy at sea to prevent a hostile land- 
ing on our shores, and it must keep open any avenues of sea 
communication required to bring in supplies of any kind. 
Fortunately, we are not in the same position as are many 
other nations in this particular, since we can safely say we 
are practically independent of foreign sources of supply ex- 
cept in a few products which can probably be taken care of 
anyhow. Should the efforts to defeat the hostile fleet at sea 
end in failure, thus opening the way for the enemy to effect 
a landing, the defending fleet must be constantly on the alert 
to disturb or cut off lines of communication between the 


landed forces and their home base. 


WITH regard to the defense of our overseas possessions, 
which are in no manner of means protected by an abun- 
dance of fortifications, the fleet must necessarily act offen- 
sively against the enemy. It must attack and defeat him, 
and it must destroy any transport fleet aiming to land troops, 
but if all this is impossible, and if our overseas possessions 
are not provided with sufficient troops to defeat any landed 
forces, and which, unfortunately, is our case at present, we 
must be satished to abandon these possessions for the time 
being, and which might even mean their eventual loss. 

Both our offensive and defensive actions at sea are strategic 
ones, for if offensive we will seek and attack the enemy, 
will reduce his fortifications, and will blockade his ports, 
besides doing as much damage to his sea-borne trade as is 
possible; if defensive, we must await the enemy attack, look- 
ing to our own coast for support, and we must also do every- 
thing possible to prevent the enemy carrying out his offensive 
intentions. Tactics, as known to the land forces, disappear 
in modern sea warfare, except in the case of the different 
types of ships which may compose the fleet, because both 
fleets will make use of absolutely the same means under the 
same conditions. It is impossible to think of a fleet waiting 
to be attacked while lying at anchor, because its doom would 
be certain, and it is also certain that a fleet, whether at 
anchor or under way, will be attacked by torpedoes and must 
defend itself against them, consequently such attack and 
defense is represented by the various types of ships present. 
In the case of destroyers, they can proceed on the offensive, 
while the opposing battleships can retaliate only with gun 
fire. This condition will always remain the same, even 
though the destroyers are engaged on the strategic defensive 
and the battleships on the offensive. The fleet, however, 
even when it is engaged on strategic defensive, always acts 
tactically only on the offensive, as when it puts to sea to at- 
tack the enemy fleet. 

The sea recognizes only active defense, although this de 
fense may be supported by mines and coast fortifications, 
hence the defending fleet possesses the advantage of being 
able to retreat under the shelter of its own land fortifications; 
it also has a base, consisting of docks, repair shops, ammuni 
tion, fuel and supply stores, directly in its rear. On the other 
hand, we find the attacking fleet far from these aids, and 
consequently, as is the case on land, it becomes necessary for 
this fleet, as a matter of principle, to proceed offensively if 
the surrounding conditions present any chances for success. 

A separation of forces at sea is always subject to having any 
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small detached squadrons defeated in detail, therefor every 
eflort should be made to keep the battle fleet as united as 
circumstances will permit, so that it can engage with full 
strength when entering battle, and not be exposed to defeat 
in detail. Sea wartare does not permit ol conducting a 
delaying action, of engaging the forces in detail, or of detail 
ing reserves, since it would be only inviting deteat to start 
the battle with a portion of the available forces and then try 
to engage the main body of the enemy at a decisive pont in 
the action. At sea, therefore, superiority in numbers has a 
greater destructive effect than on land, since this is a ques 
tion of a machine fighting a machine. This concentration ol 
fire on a few ships, all other things being equal, will have 
every chance for success, because at sea the usual aids obtain 
ing in land warfare, and which would help the weaker 
against the stronger, are sadly lacking. I refer to such mat 
ters as terrain, which presents cover from fire and trom view, 
and which offers the opportunity for deceiving the enemy as 
to the direction and strength of the attack. At sea every 
body has the same range of view hence all else being equal, 
superiority in numbers must lead to victory. 

It must always be borne in mind that creating a fleet is a 
long and tedious process, as has been proven in some of our 
past wars, and it is beyond hope to expect the number of 
available fighting ships to be increased to any degree during 
the prosecution of the war, unless it should be of long dura 
tion. Thus the reluctance of the Grand Fleet and the High 
Sea Fleet entering into close action at Jutland. <A lost ship ts 
irretrievably gone, its replacement will require a year or 
more, and neither of the two felt they could well stand any 
great losses, although the losses they did sustain were ce 
tainly too heavy tor the results obtained. This condition 
leads to a method of conducting a naval war by attempting 


} 


to bring about an equalization of forces, and which might 


make it possible to fight under more favorable conditions 


when the decisive battle is to be fought. Here the coast 
defenses are of the greatest assistance, and in such case they 
gain in importance far beyond any idea of a pure measure 
of protection. They become a very active factor in naval 


wartare and the enemy is compelled to reckon with this 


active force. 


“PHE enemy has two methods at his disposal to attempt 
blockade 


Maintaining a blockade is, however, a condition which makes 


hghting down the defender, viz., and attack. 


yreat demands on the blockader. Such service is exceedingly 
( xhaustive, and this is even more so whe n the ck I¢ nder Is in 
possession of a battle Heet which assumes an active part in 


the defense of the coast, and when the naval base of th: 


blockader is far away. It is impossible for the blockading 
Heet to continually keep to the high seas, since in general it 
must confine itself to watching the hostile coast through 
the detachment of a number of ships, while the remaining 
bulk of the battle fleet is at a safe naval pivot behind the 
line of observation so as to be prepared to oppose any hostil 
action. If the fleet is unable to establish such pivots near 
by, it will be compelled to seize such locations in close proxi 
mity to the blockaded coast. 

It is therefore necessary that the defender, if possible, turn 
these circumstances to his own advantage. He will occupy 
and if possible fortify, or at least be prepared obstinately to 
defend, all such points which the enemy might select as 


pivots. He must take advantage of every opportunity to 


keep the blockading fleet on the continuous alert by con 
stant and, if possible, sudden attacks, preferably at night, by 
submarines or torpedo boats, or by the battle fleet itself. 
During such attacks he must inflict as many losses on the 
enemy as is possible, being caretul to break off the action so 
soon as the enemy succeeds in bringing superior torces to 
bear on the attacker. If reconnaissance is successtul there 1s 
no doubt that opportunities will be observed which will make 
a warranted attack on the enemy, or when the latter, tor 
example, has weakened his forces at one place or another, 
productive of the desired results. The very nature of such a 
blockade 


but the fleet 


centrated at sate anchorage and prepared to make a sortie at 


| 


necessitates a certain amount ol division of 


can al 


Lorces, 


acting on the defensive ways lie con 
any favorable moment. The exertions required of the enemy 
are exceedingly great during such a blockade; his ships will 
be severely strained, and he will probably suffer heavy losses. 
Consequently it cannot be expected that he will, or even can, 
continue to confine himself to such an indecisive prosecution 
of the war and, seoner or later, he must decide to attack the 
coast defenses and mine fields to capture the detender’s naval 
bases and to destroy his feet. 

This is not an easy matter to accomplish, and the assailant 
will certainly sufler heavy losses; so if a comprehensive su 
vey, Which is not possible in the space allowed me, of all the 
dithculties surrounding the assailant in his conductance of 
the blockade and final attack on a well-detended and fortified 
it will no doubt show how comparatively 


coast is made ° 


favorable the conditions are under which such a war can be 


conducted by the detender. In such a situation it is possibl 
to imagine that even a great superiority in ships will becom 
depleted by attrition until an ultimate state of aflairs will 
exist in which the original difference in torces will probably 
have been equalized; the moment will then have arrived tor 
Such a 


quires the battle fleet, which hitherto was th 


the defender to become the assailant. moment re 


detender, lo 
put to sea and fight the decisive battle. 


It is for these purposes, as well as for the destruction ot 
pur} 


enemy commerce, that we require a navy, but a great many 


of the duties here explained can be carried out with more 
eflect by air forces. The naval air torces can destroy surtacc 
Heets by bombing; they can maintain a blockade without 
closely approaching the blockaded point and thus subject 
“eves in the air” 


themselves to antiaircraft fre, because as 


they can spot oncoming vessels trom atar and destroy them 
by bombing. They can protect the trade routes and lanes ot 
communication; they can spot and destroy submarines; and, 
by a well-concerted attack, they can destroy ports, dockyards 


and coast cities, providing these are not properly protected 


against them, while escort convoys would also be at their 
mercy. 
‘PH! menace to these costly dreadnoughts, as well as to 


other ships, of the submarine and the seaplane is not a 
theory, but an actual fact, as witness the warning given the 
British Navy during the 1913 maneuvers, when an “enemy” 
submarine suddenly arrived unobserved among the fleet 
anchored in the Firth of Forth; she hred a dummy torpe lo 
at the flagship, and the consternation created by this hit may 
During the World War 


be better imagined than explained. 
within an he 


Hoct I 
] 


were sunk by torpedoes fired from a German sul 


the British Cressy, and ABOUKIR 


ITLATIIM 


carrying a crew ot thirty men, while each of these armored 
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cruisers carried some eight hundred men, and three ships 
probably costing five million dollars each were thus utterly 
destroyed by an unseen pigmy which cost probably no more 
than half a million dollars. In consequence of this successful 
attack, the Grand Fleet quickly steamed out of the North 
Sea and sought refuge in Lough Swilly, hundreds of miles 
distant from the fighting area, and there it remained in 
safety, but not before losing the dreadnought Aupacious on 
the way, having struck a mine in a mine-field laid by Ger 
man submarines. 

Commander J. M. N., tells us (“New 
Wars: New Weapons’) that “the Grand Fleet, the very 
symbol of the might of Britain, was literally off the map as 


Kenworthy, R. 


regards the war. And there it stayed tor many weeks, dur 
ing which the war could have been won or lost finally in 
Europe, unable even to venture, for fear of torpedoes, away 
from the landlocked and distant Irish harbor where it had 
taken refuge. In the meantime defenses were being hut 
riedly erected at Scapa Flow, a great inland sea surrounded 
by the islands of the Orkney Group; merchant ships—old 
liners and passenger ships—were being purchased by the 
Admiralty and sunk in the wide entrances to block the pas 
sages between the islands to submarines; nets and booms laid 
down, batteries and searchlights established on shore. Finally 
the Grand Fleet was able to emerge from the Irish mists and 
take its station at Scapa Flow, where it remained until th« 
defenses in the Firth of Forth had been completed.” 

All this was brought about by the firing of a few torpedoes 
from a German submarine and the exploding of a German 
mine, because dreadnoughts were too expensive to subject 
them to the danger of loss. The Germans, however, had the 
same fear, and religiously kept their High Sea Fleet in safe 
harbors, being in awe of French and British torpedo crait. 
Sea Fleet 
Admiral 


Jellicoe, acting under orders, refused close action either by 


Two years later the Grand Fleet and the High 
came together in the Battle of Jutland, where 


day or night because he feared to lose his dreadnoughts, and 
in the end the High Sea Fleet made its escape through the 
superb strategy of Admiral von Scheer. Neither admiral 
desired to close on the other unless reasonably sure of an 
initial advantage. When the clash actually occurred the 


British brought 37 battleships and battle-cruisers of th 


dreadnought type against 27 of the Germans. The British 
carried 168 guns of 13.5- to 15-inch caliber and 104 of 12 
inch, while the Germans could count only 176 guns of 12 
inch caliber. The British also possessed superiority in cruisers 
and destroyers, or 8 armored and 26 light cruisers against 
11 German light cruisers, and 80 destroyers against the 63 of 
the Germans. 

It is reported the British lost three battle-cruisers, three 
armored cruisers and eight destrovers, a total tonnage ol 
114,000, with practically all the men on board. Germany 
lost one battleship, one battle-cruiser, four cruisers and sey 
eral destroyers, her total loss being estimated at 60,720 tons. 
England claimed the Germans had lost in addition one 
super-dreadnought, four battle-cruisers, five destroyers and 
a submarine, which would have brought the German losses 
to more than 100,000 tons, but the super-dreadnought 
Hinpensure and the battle-cruisers DerFLIncer and Sryp 
titz, which the British claimed to have sunk, were sur 
rendered at Scapa Flow after the Armistice, hence the 
sritish claim of having sunk some 100,000 tons could not 
have been a fact. 


This was certainly a “Pyrrhic victory” for England, be 
cause her immense losses in both ships and men could 
hardly have been surpassed in defeat, but all neutral ob 
servers were inclined to agree that it was impossible tor 
either side to claim a great victory, as had been announced by 
both contestants. The control of the sea, however, remained 
securely British, since the High Sea Fleet did not again 
offer battle. 

From this it is quite obvious that the dreadnoughts and 
super-dreadnoughts, even in the narrow waters between the 
European mainland and England, played anything but a 
major role in deciding the Great War. On the other hand, 
the British losses were extremely heavy from German sub 
marine attacks on merchant shipping, and had Germany 
employed these undersea boats with the same vigor earlier 
in the war, the final result might have been quite different. 
As it was, England was brought almost to ruin by lack ot 
food supplies and raw or finished materials through the sub 
marine campaign. Had these same German submarines been 
employed at an earlier date against the Fleet with the same 
determination as was exercised against merchant shipping, 
they would undoubtedly have created havoc in the Grand 
Fleet by surprise attacks, and would thus in a few weeks 
have obliterated England’s naval superiority. 

The submarine was finally answered by the advent of the 
sub-chasers and destroyers, and eventually by the airplane, 
but while England badly needed destroyers and cruisers for 
the protection of her sea routes against Germany disguised 
raiders, the Grand Fleet required some 100 of the former 
and 60 of the latter to act as screens against the submarine 
menace whenever this grand naval parade lett the satety 
of Scapa Flow, thus withdrawing them from a sorely needed 
service in order to nurse $50,000,000 vessels which were use 


less as fighting ships after Jutland. 


“THE question now naturally arises as to whether thes 
huge floating fortresses will be of any practical value in 
future 


wars. The example quoted above, or where both the 


British and the Germans hesitated to throw them into the 
uncertain chances of battle, certainly seems to give a negative 
answer, since even with only narrow seas contronting them, 
with bases near by, neither nation had the satisfaction of 
seeing their battle fleet, on which countless treasure had been 
expended, contribute anything towards winning the war. 

Isolated as are the United States, or separated trom othet 
lands by wide oceans, it is highly questionable in view of 
the above facts whether any enemy battle fleet will ever 
approach within striking distance of our shores, nor will we 
freely venture our dreadnoughts in an approach to hostile 
shores, thousands of miles away, without great qualms of 
misgiving. 

Cruisers are certainly still needed to control our trade 
routes, but even in this case it is questionable whether th 
type in use at present will prevail at some future date; in 
view of the success attained by the submarine it is highly 
probable that the cruiser of the future will be of the sub 
mersible type. Only England, of the foreign Powers, stil! 
persists in building battleships, all the other countries con 
centrating on cruisers, and principally submarines. France 
possesses a submarine fleet of fifty three vessels and at present 
is building forty-nine more, the latter being larger and faste: 
than any of the older types, and these are intended princi 


pally for employment against merchant shipping, or for th 
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purpose of preventing supplies reaching her foe's shores. 
lo combat this menace does not require battleships, as wit 
ness the fact that during the Great War the German sub 
marines sank 11,154,000 tons of Allied shipping, and for 
months this sinking cost from eleven to fifteen million dol 
lars a day in the value of ships and cargoes. During this 
period it is estimated they never had more than some thirty 
submarines at sea at any one time, and these, besides the 
damage done to Allied shipping, practically destroyed the 
Spanish and Norwegian merchant fleets because they werk 
carrying supplies to the Allies. 

According to the idea prevailing in the German mind, a 


sinking of 600,000 tons of Allied shipping a month for a 


period of one year would win the war. This almost suc 
ceeded, and for a time the sinking amounted to $50,000 tons 
a month. Did the battleship or armored-cruiser assist in 
destroying this menace? It did not, but dependence was 
placed on some 4,000 patrol boats, mine sweepers, Motor 
launches, destroyers and convoy cruisers, and the efforts of 
these vessels were greatly aided by the laying ot a vast mine 
field across the North Sea, from Scotland to Norway, and 
these latter eflorts just succeeded in warding-ofl tinal deteat 
through the stoppage of sea communications. 

It does not require any great stretch of the imagination 
tu recognize the obvious in this fact; that the huge floating 
castles played but a sorry part during the entire war period. 
Nor did the light cruisers attached to the Grand Fleet play 
any more important role in this grim struggle, since they 
could not attack submarines, but the latter could and did sink 
that the 


a submarine 


the former. It is a well-known fact smaller and 


taster the ship, the less is her danger in attack, 
and this was again proved in the case of the destroyers, since 
the latter were the principal antagonists of the under-sea 
boats. 


It do 


not require any vast effort to destroy this slow and_ blind 


The submarine : like the tank, has met its answer. 


undersea boat, especially when she comes to the surtace. “The 
answer when she is submerged lies in the acoustic and ele« 
trical devices developed tor locating her, so that she can be 
ittacked by depth charges, or under-water bombs, arranged 
to explode at a predetermined depth below the surface. 

which 


look to the 


So much for the submarine menace, and about 


much more could be said, but we must now 


new naval menace contronting ships at sea, that is the menace 


trom the air. It is a much greater danger than that experi 


enced during the recent war, and this menace trom the ai 


lo the 


must also be included in the answer submarine, for 


under certain conditions the latter can be detected floating 
the surface of the sea by th: 


below observe in the plane, 


after which a well-directed bomb dropped from the skies will 


spell doom for the U-boat. 


‘PHAT the air 1s a supreme menace to shipping is obvious 

from what occurred during the Great War, as well as 
since then. Only two of the war examples need be men 
tioned here. The sinking of a collier by a Zeppelin and the 


capture of a ship by another. In the first case, the collier 
had sailed from Hartlepool on her way to Cowes but, due to 
danger from mines, she anchored for the night inside a sand 
bank known as the Kentish Knock, where she found several 
other ships seeking shelter. The German Zeppelin, on her 
way home from a raid, spied these ships lying at anchor, 


and dropped a bomb alongside the collier. The effect of thi 


explosion, confined by the water, Was so great that the col 
lier’s hull was staved in, and the ship sank so quickly that 
it was even impossible to lower a life boat before she 


In the other case, a Zeppelin 


dis 
appeared beneath the surface. 
cruising over the North Sea spied a merchant vessel neat 
the coast; a small bomb was dropped ahead of the ship, caus 


Ing the latter to stop; the Zeppelin lowered a coll] ipsible boat, 


placed a prize crew aboard the ship, and escorted her into 
a German port. 

\s to what has happened since the war, we need not 
refer again to the abortive attempt to bomb the Moun1 


Suasta, the reason for which I cannot explain to my own 


satisfaction, much less to that of others. Rather recall the 


bombing experiments of 1921 when, after the Washington 


Conference, a number of ships were condemned to bx 


scrapped. In addition to several of our own ships we had a 


number of German vessels for targets, vessels which had been 


surrendered to us after the Armistice. The first one to meet 


its tate from the air was the German submarine U-117. She 


was attacked by three planes each supplied with three 180-lb 


bombs. One discharge cut the hull in two and she sank 


destroyer: the bombs 


fell 


her deck and she 


This was followed by a German 


churned the water in every direction as they all around 
struck the middle ot 


One 


the vessel: onc sud 


denly broke in two and sank 600-lb. bomb was sut 


ficient to sink the cruiser FRANKFORT. 
Next came the super-dreadnought OsTrrigsLanp, a vessel 
which had been designed especially to resist an underwatet 


attack by mines and torpedoes. The Germans had boasted 


of her as being unsinkable. In ten minutes after tour 2,000 


lb. bombs had been dropped in the sea alongside her sh 


went to the bottom. Our own battleship Vircinta was the 


next to succumb, and a minute after a concentrated attack 


mass of twisted tron, 


number 


had been launched on her she was a 


this effect having been accomplished by dropping a 


of small bombs on to her deck, while one 1,100-lb. bomb, 


dropped in the sea at her side, put on the finishing touch, and 


1 


she disappeared from sight. The more modern battleship 


New Jersey was hit by one 1,109-lb. bomb; she turned turtle 
report it mace 


| 
Impossibdie, to 
I 


and went down, and our Joint Board, in the 


to Congress, said “it will be difhcult, if not 


build any type of vessel of sufhcient strength to withstand 


the destructive force that can be obtained with the largest 


bombs that airplanes may be able to carry.’ 


It is true that these ships were stationary and were unabl 


lo put up any detense, an almost impossible case dul ny war, 
but on the other hand the planes were tew in number, whil 
during war the attack would probably be made by hun 
dreds of planes. 

It is obvious trom the above citations that a direct hit is 
not necessary to cause irreparable damage, since dropping a 


bomb in the sea near the ship, where its exploding ettect 1s 


confined by the water, 1s yUSE as dangerous, or even more so, 


because the explosion drives in the side plating and the ship 


is doomed. If this is possible in the case of battleships, how 
vessels! 


much more dangerous is this menace to merchant 


(To be continued in the Jul) lugust issue of this Journ ) 
The Index to Army Orpnance, Volume XII, which con 
cludes with this number, is now in_ preparation 


arranged by subject and author alphabetically and 


title for binding. Copies of the Index wv 


page 


nished without cost upon application to the Editor 
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The Stability of Smokeless Powder 


Observations on Methods and Results of Testing Nitrocellulose 
By G. C. Hale* 


VER since the introduction of smokeless powders in 

military and sporting ammunition the stability of the 
nitrocellulose or cellulose nitrate used as a base for these 
powders has been a subject of practical interest to both the 
manufacturer and consumer and of theoretical as well as 
practical interest to the explosives chemist. 

During recent years the uses of cellulose nitrate have been 
greatly extended and a considerable quantity is employed 
annually in compounding lacquers, artificial leather and 
films of various kinds; this has led to a more widespread 
interest in the properties of the series of compounds referred 
to as cellulose nitrate. The literature of chemistry, and of 
explosives in particular, contains many references to experi 
mental work having for its object a clarification of the fac 
tors which control the stability of cellulose nitrate and of 
smokeless powders prepared from it. Under this general 
subject the specific problem of establishing a generally satis 
factory method of determining the stability of the nitrate 
and smokeless powder has been treated at considerable 
length. There are about twelve methods which have been 
developed, employed to some extent either in this country 
or abroad and each recommended as having advantages over 
some of the others from one viewpoint or another. A 
review of this bulky literature leaves the impression that in 
many instances a change has been mistaken for an improve 
ment, i. e., the author of an improved test has devised a 
different method of measuring stability but obtains results 
no more comprehensive than those given by other tests when 
applied generally. This distinct impression contributed by 
the existing literature is responsible for this present effort to 
present some further observations on the subject. 

The term stability as commonly applied to cellulose 
nitrate, smokeless powder and other explosives refers to the 
capacity of the explosive to retain its chemical and physical 
properties without change under the normal conditions of 
storage. If an explosive undergoes no measurable decom 
position when stored at atmospheric temperatures but un 
exposed to the elements for many years, it is considered in a 
qualitative sense to have good stability. If appreciable 
decomposition occurs under similar conditions within a few 
years the explosive is classed as one having low stability. 
To obtain advanced information on the stability of any new 
explosive of unknown properties or of a recently manu 
factured lot of any standard explosive, it is customary to 
conduct a test at an elevated temperature so as to hasten 
decomposition and thus make possible an immediate com 
parison of the resistance of the explosive in question with 
that of a standard, the behavior of which under prolonged 
storage is well known. 

It is often found in attempting to determine the stability 
of cellulose nitrate or smokeless powder by employing tests 
at elevated temperatures that if samples carefully selected 
from several different lots are subjected to a number of the 
tests in common use, the results do not agree in indicating 
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the relative stability of the different lots; this is particularly 
true if the different tests are conducted at diflerent temper 
atures. This situation has produced much discussion in 
which the author of one test contends that the indications 
of his test are more reliable than those of the others. In 
considering the relative merits of the tests which have been 
proposed and used to measure stability it is necessary to 
take into account the principal factors which aflect the rate 


at which cellulose nitrate decompose Ss. 


ALL organic compounds and in fact almost all compounds 
~ known can be decomposed by heat alone. The minimum 
temperature at which decomposition occurs with sufficient 
rapidity to be measured, varies widely indeed among the 
various compounds but this difference is merely one of 
degree since none is entirely proof against the effect of heat. 
Explosives in general fall in the range of chemical com 
pounds which are affected by only moderately elevated 
temperatures, there being very few which will withstand a 
temperature as high as 200° C. for any appreciable length of 


time without undergoing decomposition. There are also 


many nonexplosive compounds which decompose fairly 
rapidly at slightly elevated temperatures, some of the sugars 
for example not being appreciably more resistant than the 
more stable explosives such as TNT. Lactose or milk sugar 
undergoes rapid decomposition above 150° C 

The resistance of a chemical compound to decomposition 
by heat is an inherent property or characteristic dependent 
upon the structure of the molecule as is the color, the melt 
ing point, or the odor. Since no two compounds have pri 
cisely the same melting point, boiling point and other phy 
sical properties it is to be expected that no two compounds 
would behave in precisely the same way as regards their 
resistance to heat. It would be entirely practicable to deter 
mine by experiment the rate at which any given compound 
decomposes at various temperatures and obtain a tempera 
ture-decomposition curve which would be definitely charac 
teristic of the compound. This in effect has been done for 
cellulose nitrate, smokeless powder and most of the promi 
nent explosives and it has been found that the difference in 
their behavior is sufficiently great to be of much significance 
from a practical viewpoint. Some explosives show practically 
no decomposition at atmospheric temperatures or at tempera- 
100 C 


fairly resistant at atmospheric temperatures will undergo 


tures as high as 75° C. or even , While others although 
rapid decomposition at the higher temperatures mentioned. 

Cellulose nitrate is one of the least resistant explosives 
used in our military ammunition; since the stability of smoke 
less powder is determined by the stability of the cellulose 
nitrate in it, the powder itself consequently has relatively low 
resistance to heat. 

Fig. 1 is a curve established by plotting the time required 
for spontaneous explosion or ignition of a small sample of 
the standard smokeless powder against various temperatures 
to which the powder was exposed. 


From the slope of the curve it is indicated that as the 
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temperature is reduced the time required for ignition is 
greatly increased within and below the lower range of 


temperatures used. If temperatures considerably below those 


given in the curve are used in the test it is found that 
spontaneous ignition of the sample does not occur since the 
rate of decomposition is so low that radiation of the heat 
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Fig. 1. Time Required for Ignition of Smokeless Powder 


at Different Temperatures. 


liberated in the reactions, prevents elevation of the tempera 
ture to the ignition point; which holds true even though the 
decomposition is allowed to proceed until the powder is 
rendered substantially inert. This requires that some index 
other than spontaneous ignition be used to determine the 
effect of any given low temperature in promoting decom 
position. 

Some of the stability tests applied to cellulose nitrate are 
conducted at a temperature as low as os <. while others 
employ higher temperatures, 135° C. being about the highest 
used in any of the more prominent tests. An index to the 
degree of stability possessed by the sample is given in som« 
of the tests by the time required for measurable decomposi 
tion to occur. The end point or measure of decomposition 
may be obtained in various ways, e. g., by noting the change 
in the color of a test paper exposed to the gases evolved 
upon decomposition; by collecting the gases evolved and 
measuring the volume quantitatively; by collecting the gases 
in water and determining the degree of acidity developed in 
the solution, etc. It is not the intention to discuss the rela 
tive merits of these methods of establishing the end point 
or measure of decomposition in such tests; the general nature 
of the methods is referred to in order to assist in the further 
discussion, 

If the tests employing different temperatures and different 
means for determining the degree of decomposition produced 
by the elevated temperatures are applied to cellulose nitrate 
of high purity, i.e., practically free from moisture, acids, or 
other extraneous material, concordant results will normally 
be obtained, assuming that the test procedures have been 
properly But 
crepancies are often noted in conducting the various tests 


standardized and _ conducted. wide dis 
on incompletely purified cellulose nitrate or on smokeless 
powders which were manufactured from such cellulose nitrate 
or which have undergone some deterioration due to age. 
From a practical standpoint it is often urgently desired to 
determine by test the degree of stability possessed by an old 


powder which is expected to have undergone some deteriora 








tion and yet it is in testing such samples that the various 
methods show the greatest divergences in indicating th 
condition of stability. The cause for such discrepancies lies 
in the fact that other factors besides temperature are in 
volved in promoting decomposition of the cellulose nitrat 


in the stability tests. 


ANY chemical compound can be decomposed by reaction 
"with certain other compounds. The reactivity of com 
pounds varies widely as does their resistance to decomposi 
tion by heat alone. Cellulose nitrate being an organic salt 
or ester exhibits to a certain degree the characteristic reac 
tivity of esters in general. Most esters can be decomposed 
by boiling water, this decomposition being accelerated if 


While there 


course many other compounds besides water, acids and 


either acid or alkali is also present. are of 
alkalies which will effect decomposition of cellulose nitrate, it 
is of no importance to mention them specifically in this dis 
cussion. The reactivity of the nitrate with water, acids and 
alkalies is, however, of particular importance because of th: 
use of these compounds in the process of manufacture and 
the dificulty with which they are eliminated completely in 
the purification of the nitrate. Some moisture and acidity 
are present in nearly all lots of cellulose nitrate used in the 
manufacture of smokeless powder and their presence reduces 
the stability of the powder and complicates the interpretation 
of the results from any stability tests which may be made on 
the powders from time to time during their existence in 
ammunition or in bulk storage. The effect of acidity on 
the stability of cellulose nitrate, as indicated by two of the 


! 


standard tests, is shown in Table I. These data were ob 


tained on samples of the nitrate (12.6 per cent nitrogen) 


TABLE I. 
135°C Heat Tes 
Acidity of 
Sample Cellulose Nitrate KI Test 
No Caleulated as it 65.5°C * lime Required 


lime Required 
for Appearance 


for Chance in 


Sulphurie Acid 
Color of Methyl 





Violet Test of Red Fumes 
Paper 
1 0 $1 nt > mins 5 mins | 5 mins 
? 9 09 . Sil 10 , 0 
0 071 . 7 . 1n : " 
{ 0 O47 18 ” 15 15 
5 049 40 ; 5 . 0 
6 042 43 30 410) 
7 0 O87 19 : 30 “ 10) 
8 0 0382 604 * 35 _ 50 
q 0 022 60 4 5 : ” 
*The data given represent the time required for faint discoloration of the 
potassium iodide starch paper used as the indicater in this test 


removed for test at successive intervals during the purifica 
tion process which consisted in alternate digestions with 
boiling water and washes with cold water. The free acidity 
of the nitrate was determined by dissolving the nitrate in 
acetone, precipitating with water and titrating the acetone 
water suspension. Since the work was done it has been 
found that this method for determining acidity gives results 
in general about .o2 per cent too high; the values given 
hence may be in error to this extent but this is not of major 
importance here since the relative effect of acidity is th 
point it is desired to cover. The heat tests were conducted 
according to the standard Ordnance Department procedures. 
The data given are representative of those obtained in a 
number of purification experiments, insofar as the relation 


between the acid content and stability of the nitrate is con 
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cerned, although the exact figures given for the heat tests 
were not duplicated for each acid content in the various 
experiments. It was uniformly true however that no KI 
test above 35 minutes, which is the minimum time allowed 
by the Ordnance Department specification, was obtained 
when the acid content was above 0.06 per cent. Conversely 
KI tests above 35 minutes were obtained with regularity 
(although not invariably) when the acid content of th 
nitrate was reduced below 0.05 per cent. 

It is desired to point out particularly that in the above 
complied with the specification 
or the KI test while it 


pass the minimum requirement for the 135° C 


experiments Sample No. 5 
, 


minimum of 35 minutes failed to 


heat test, 
viz., 30 minutes. It is often found in testing cellulose nitrate 
that a sample of one lot will comply with the requirements 
of the 65° C. KI test but not the 135 
sample from another lot will comply with the 135° C. heat 


test but not the KI test. 


C. heat test while a 


THE general -effect of moisture in promoting decomposi 

tion of smokeless powder composed essentially of cellulose 
nitrate has long been known but as there is little specific in 
formation on this point in the literature, tests were con 
ducted at Picatinny Arsenal in order to provide specific data 
of practical value. Samples of four lots of the standard 
smokeless powder having the same grain dimensions and 
all of excellent stability were placed in a dry atmosphere in 
hermetically sealed containers and in humidors in which a 
saturated atmosphere was maintained; they were then ex 
posed continuously to a temperature of 50 C. m a sur 
veillance magazine. Small portions of the samples under 
test were removed at intervals and subjected to the 135° C 
heat test. The difference in the behavior of the samples 
stored under dry and moist atmospheres was striking as is 
The data 


represent in each case the time required for the sample in 


shown by the summary of results in Table II. 


the heat test to evolve sufhicient fumes to produce a com 


plete discoloration of the normal methyl violet test paper. 


TABLE Ii. 


Sample No 1 { 


Storage Condition Hu Hu Hu Hu 
mid | Dry | mid | Dry | mid | Dry | mid | Dry 


mins mins.) mins mins mins mins mins mins 
135°C Test-- Original 105 105 110 110 120 120 105 105 
oe 9 after 3 mos 80 140 90 9 70 10 R35 95 
ee 6 a bled ** ** | 10 *“* 5 . 60 +? 
‘ se i 80 | 105 on 130 10 105 
‘ “ g 5 | ee | * : ee 
as on ee | 100 85 130 105 
‘ - fe 105 85 1 105 
" 3g (°° 90 105 
He Ss ° 95 105 


**Signifies that test was not made at the time indicated 


It is shown that samples 2 and 3 developed extreme in 


stability after storage for only 5 months under a saturated 
atmosphere; sample 4 withstood this condition 6 months and 
sample 1, 8 months. The tests were discontinued of necessity 
on samples 3 and 4 after 24 months exposure to the dry 
atmosphere although they had at the time not shown any 
evidence of deterioration. Samples 1 and 2 under dry 
atmosphere have shown no marked drop in stability even 
after 4 years; these samples are still under test. 

Additional tests of this nature have been conducted on 
powders made from cellulose nitrate and various percentages 


of a nonvolatile nitroaromatic colloiding agent which tends 





to render the powder nonhygroscopic. It has been shown 
that the resistance of these powders to a humid atmosphere 
at 50° C, varies directly with the per cent of nonvolatil 
the degree to which the hygro 


With 2 per cent of th 


colloiding agent present, i. e., 
scopicity of the powder is reduced. 
colloiding agent the powder remained under test for 10.5 
months; with 5 per cent, 28.5 months; and with 7.5 per cent, 
40.8 months. Presumably if sufficient colloiding agent could 


be used to render a powder entirely nonhygroscopic th 
powder would show the same stability under exposure to a 
saturated atmosphere that it would under a dry atmosphere. 
The above data constitute a strong argument for nonhygro 
scopic powders from the standpoint of stability, since the 
effect of moisture in promoting decomposition is extrem 
ated 


when the powder is subjected to only slightly eles 


temperature. 


SUFFICIENT data have been given to show definitely that 

in determining the stability of cellulose nitrate or smoke 
less powder we are dealing with the inherent stability of 
cellulose nitrate, i. €., its resistance as a compound to decom 
position by heat alone and in addition the reactivity of the 


While data 


been given only on the effect of moisture and acidity it is 


nitrate with various possible impurities. have 
not to be inferred that these are the only impurities to con 
tend with. The effects of these have been cited as « xamples 
of the reactivity of cellulose nitrate. 

It is recognized that the velocity of different chemical 
reactions is by no means the same at a given temperature. 
The 


that the rate cannot be measured while the reaction between 


oxidation of carbon at room temperature is so slow 
sodium chloride and silver nitrate in water solution is so 
rapid that it cannot be, or at least has not been measured. 
The variation then in the rate of reactions at room tempera 
ture or at higher temperatures for that matter is enormous 
from almost zero to perhaps the velocity of light. 

It is commonly stated in text books on physical chemistry 
times for 


hold 


invariably but the temperature coefficient can be said rightly 


that the velocity of a reaction is increased 2 to 3 


each 10° C. increase in temperature. This does not 
to be of this order of magnitude for most of the reactions 
that have been measured. Hence as temperature increases 
in arithmetical progression, velocity increases in geometric 
progression. In order to emphasize the relation here, assum« 
that the velocity of a given reaction is trebled for each 10° 
The 


59,049 at 


velocity will 
100 .; 


rise and that the velocity at 0° C. is one. 


be 3 at 10° C., 9 at 20°C., 27 at 30° C 


and 1.000.000 at 126° C. 

Now. if the reaction between cellulose nitrate and one 
impurity has one rate of reaction at say 20° C. and the re 
action between the nitrate and another impurity has another 
rate at the same temperature, it is obvious that if the relation 
above cited is only approximately correct, increasing th 
temperature to 65° C. may produce considerable decomposi 
tion as a result of one reaction but only very slight decom 
position due to the other. But if the temperature is raised 
to 135° C. appreciable decomposition may result from both 
reactions. It is possible then to have two samples of cellulose 
nitrate or of smokeless powder both of which are relatively 
unstable at an elevated temperature, e. g., 135° C. but which 
because of different impurities being responsible for the in 
relative stability when 


stability, will not exhibit the same 


> 


exposed to temperatures lower than 135° ( 
(Continued on page 430) 
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Month by Month 


WE have been featuring articles on automotive vehicles for 
With 


the enormous armies of today and their tremendous con 


some time past and hope to continue to do so. 


sumption of munitions of war a ques 


Automotive tion always present in the mind of the 


Vehicles in War supply officer is where sources of pro 
duction may be found. The following 
is a brief discussion of some of the aspects of production and 
supply of certain automotive vehicles which are extremely 
important in war. The principal of these are the aircraft, 
the automobile, the truck, the tractor and the tank. 

The automobile, the truck and the tractor are purely com 
mercial developments and our incomparable automotive 
designers and manufacturers have led the world in quantity 
and quality of product. Practically every military need for 
automobiles, trucks and tractors can be met by the current 
designs and output of our factories and should be so met. 
It is not too much to say that when a commercial product 
fairly fills a military need it would be almost criminal to 
Also the rapid 


progress in design and manufacture which has been made 


require a special design for military uses. 


in the past gives us such assurance as may be had that we 
shall keep abreast of future developments. 

In this connection a recent public demonstration of a 
truck-towed battery of light field guns is in point. The unit 
represents a complete severance from the principle of special 
type vehicles and from vehicles requiring extensive altera 
tions for military use. Every transport battery of the unit 
is a standard product. There is sound logic in this philos 
ophy of munitions supply which the Ordnance Department 
and civilian engineers identified with it have preached since 
the World War. And it is a fundamental policy. May the 
day soon come when our military organization is furnished 
no special equipment at all in those cases where a com 
mercial product, as it is or with minor modifications, will 
do the job. 

The aircraft is probably the greatest twentieth century 
contribution to the implements of war. Fortunately the air 
craft promises to be as useful to the peaceful pursuits of the 
nation as to its armies and navies in time of war; con 
sequently the development of the ships of the air has been 
along both commercial and military lines. The special needs 








of the Army and Navy for planes of the pursuit and attack 
type have no counterpart in the demands for various types ol 
commercial planes. On the other hand, cargo and passenger 
planes of commercial types may well be extremely useful 
in war. The combined commercial and military value of 
aircraft have worked together to accelerate the develop 
ment of aircraft of all kinds so that the model of yesterday 
is often obsolete today. Up to the present time the military 
demands have contributed most to the building up of an 
aircraft industry but the commercial demand is substantial 
and growing and there is reason for confidence that our ait 
craft industry is firmly established. The existence of such 
an industry operating on a sound basis is of inestimable 
value to the nation as a war-time asset. 

The tank is a purely military vehicle which was born 
Before the World War was a 


year old it was realized that the machine gun and_ the 


ot a sorely felt military need. 


magazine rifle had greatly increased the power of the ce 
tense. With trenches provided with concrete pill boxes and 
dugouts it was found exceedingly hard to blast out th 
machine gunners and riflemen by artillery fire or aircraft 
The that attack 


bombardment the defenders would leave their hiding places 


bombing. result was when followed 


in the dugouts, reman the trenches and pour a destructive 
The tank 


was devised and armor plated to give protection to its crew 


machine gun and rifle fire upon the attackers. 


so that it could advance in the face of the severest machine 
gun and rifle fire. 

As stated above, the tank is a purely military vehicle and 
has no commercial application whatever, hence it is exceed 
ingly improbable that we shall ever have a tank industry 
in the sense that we have an aircraft industry or an auto 
motive industry. This condition, of course, has had aad 
will continue to have a serious effect on the development 


tank. Each 


trucks, tractors and aircraft of 


of the year sees its new models of motors, 


various kinds, not from a 
single manufacturer but from numbers of manufacturers 
of each class of vehicle. There is strong competition which 
insures rapid advance. The vehicles of today are the results 
of the experience had in the building and using of the thou 
sands and millions during the past. 

In this country the United States Government is the only 
customer to whom a tank can be sold, and during peace time 
only a limited demand can be expected. It necessarily fol 
lows that the cycle ol design, test and redesign, etc., will he 
more or less long drawn out. However, the War Depart 
ment is alive to the importance of the tank, and in addition 
to its own work important contributions have been made by 
Mr. J. W. the U. S. Wheel 
Track Layer Corporation, and the Cunningham Company. 


In foreign countries, particularly those countries which 


Christie and his company, 


encourage their industrial concerns to enter foreign markets, 
something like an industry may be built up even in purely 
military implements of war. Such Vickers 
Armstrongs of England, the Krupp Company of Germany 
and the Schneider Company of France, were of inestimabl 


concerns as 


value to their respective nations during the World War. 

It is unfortunate that we do not have a commercial source: 
of supply such as exists for motors, trucks, tractors and air 
craft, but our splendid automotive engineers and manu 
facturers can be depended upon to solve the problem of 
production provided they are promptly supplied with draw 


ings and specifications of approved and accepted designs. 
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A MONG the good things to come out of our present busi 


ness difficulties undoubtedly will be an increase of 


visceral valor on the part of the man in the street. Neces 
sity is forcing enlightenment and action 


Popularizing the on the part of many people who 
National Budget formerly considered public enterprise 
little, if any, of their business. Many 


were content to pay an income tax levy with slight further 
concern particularly about the mounting cost of government. 
That condition is changing and it is well that it is. Govern 
ment, in its necessary functions and even in its extraneous 
operations, is the concern of all the people and the quicker 
they take hold even as they would their own private busi 
ness enterprises the sooner will governmental expenditures 
reflect sane and sound judgment. On the score of adequate 
national defense there is nothing to fear and much to gain 
\ the 
certain functions which have little warrant in our govern 


when expenditures are scrutinized by taxpayer while 


ment structure will fade before the white light of knowledge 


and sound thought. In other words, it will be a step of 


marked progress when our people as a whole familiarize 


themselves with the why and wherefore of our public 
expenditures. 
These thoughts are occasioned by a recent letter of Mr. 


Lammot duPont, president of FE. 1. duPont de Nemours & 
Co., to stockholders in which the following comparative 


table of governmental expenditures appears: 





; 


purposely swollen expenditures to stem the tide of 
Both be well taken. The fact 
that Mr. duPont’s analysis offers introspection for all of us 


depres 


sion. points may remains 


because ours is government by the people. An awakened and 


sustained interest in its costs can be productive only of good 

good in that necessaries like national defense will be ac 
corded full faith and credit but not so good for paternalistic 
that credit 


neither faith 


2 


[N presenting the much discussed Army Bill to the House 


parasites deserve nor nor even 


existence, 


of Representatives, Congressman Ross A. Collins, of Mis 
sissipp!, Chairman of the War Department Subcommitte 
of the Appropriations Committee, pre 
The Collins 
Thesis on 
National 
Defense 


faced his drastic proposals with a plea tor 
mode rnization of our military equipment. 
The 


presented in striking, if not exactly correct 


philosophy of mechanization was 


tactical or strategic, form. We congratulat 
the Congressman on his analysis although the congratulation 
is proferred with reservations. He would move matériel one 
rung up the ladder to equality with personnel. In itself that 
is an ascendancy which industrial preparedness advocates 
have urged for years. 

It is one thing, however, to plead for modernization of 


equipment and quite something else to do so at the cost of 


\ int Per Cer 
Figures to nearest hundred thousands 1997 1939 Increase Increasé 
rOTAL EXPENDITURES $3. 493, 600.000 £4. 482. 900.000 888 _ 600.000 8 
Less-—Interest and Sinking Fund Payments (Statutory 1. 120. 500.000 1.016. 800.000 103.700.000* q* 
Less-- Miscellaneous—Not included in Budgets of major depart ments 409. 100.000 270,300,000 138. 800.000° Me 
BALANCE-— which was expended by major depart ments, commissions, et is follow £1. 964.000. 000 3.195. 100.000 $1, 231. 100.000 r 
Department of Agriculture $ 156,300,000 $ + 500.000 S$ 177,200,000 113 
Agricultural Marketing Fund--net (Farm Board 155,000,000 155.000. 000 
Post Office Deficit 27. 300.000 195.000. 000 167, 700, 000 614 
Treasury Department 151, 600.000 $12, 900,000 161, 300,000 106 
War Department 360, 800. 000 483, 700, 000 122, 900, 000 { 
Navy Department 318.900. 000 378. 900, 000 60,000, 000 19 
Shipping Board 19. 000.000 60, 800.000 41. 800.000 0 
Department of Justice 24. 800.000 53. 800.000 29.000. 000 11 
Department of Commerce $0. 900, 000 54.700.000 23, 800,000 
Other independent offices and Commissions $5. 400.000 57. 600.000 2° 900.000 
Legislative Establishment 19. 700.000 2 400.000 12. 700.000 H4 
Department of Labor 9,900,000 14. 100.000 4.200.000 42 
Adjusted Service Certificate Fund 115 200,000 200. 000, 000 84. 800.000 74 
Veterans’ Bureau (Veterans’ Administration since 1930 91. 500.000 784. 400,000 392 900.000: 4 100 
Interior Depart ment 102. 700.000 78. 300.000 224.400 000; A)* 74° 
TOTAL OF MAJOR DEPARTMENTS. COMMISSIONS. ET« $1.964,.000.000 $3. 195. 100.000 81.931. 100.000 
*Indicates decrease 
A Since the Bureau of Pensions was transferred from the Interior Department to the Veterans Bureau in 1931, in erder to make a fair comparison with 1927 if is 
necessary to combine the expenditures of the Interior Department and the Veterans’ Bureau for each period, which results in an increase in expenditures it those 


two divisions of $168, 500.000 for 1932 as compared with 1927 


Th 


annual budget of expenditures of the Federal Government 


Several other companies have sent out similar data. 


is full of detailed information concerning the financial opera 
tions of the government machine. We have often wondered 
why corporations, large and small, have not had their expert 
accountants make detailed analyses of the budget. 

In our judgment a general dissemination of information 
of this sort is a splendid thing because it gives the average 
individual a picture of conditions for which he is the final 
arbiter. Surprisingly enough Mr. duPont’s analysis reveals 
that the defense services are chargeable with the Jowest per 
But to call 
Neither do we 


centage increases of all governmental activities. 
attention to this is not our purpose here. 
debate the proposal advanced by Mr. David Lawrence in a 
recent broadcast and substantiated by Col. J. Clawson Roop, 
Director of the Budget, that 1932 appropriations represent 


application and is adjudged by its sponsors and its 





Act 
on matters of officer personnel, the reserve component, the 
R. O. T. C., and the C. M. T. C 


tors ot our system, the Collins proposals are not only more 


an unwarranted tampering with the National Detens« 
As to these essential fac 
drastic than even the needs of rigid federal economy de 


National 


That Act, which is the most logical, effective 


they are aimed at the very essence of the 


Act. 


and non-militaristic plan yet devised for the military defens« 


mand 


Defense 


of the United States and its possessions, is not a haphazard 
law. It was born of trial and error and represents the best 
thought and experience of our civilian and military leaders. 
It epitomizes the failures and accomplishments of all our 
especially the World War 
definite directive the basic needs of our military machine. It 


has stood the test of more than fifteen years of analysis and 


wars and it gathers into on 


nrong 
pro} 
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nents the best vehicle for inexpensive and efficient prepared 
ness. As great as the demands of economy are at the mo 
ment, he who would attack the frugal provisions of the Act 
by aiming a death blow at its vitals must accept entire re 
sponsibility for the ravages of our unpreparedness in another 
emergency. 

Followers of the Collins doctrine are sincere. In line with 
its policy of open discussion ArMy OrpNANCcE publishes else 
where in this issue an analysis of the situation entitled 
“Economy and the Army” by Hoffman Nickerson whose 
perception of things military and whose knowledge of de- 
fense history place him, in our judgment, among the few 
Although the 
Nickerson text was prepared prior to the introduction of the 


outstanding military historians of our day. 


(Army Bill, the author arrives at conclusions which are in 
some respects strikingly akin to the Collins doctrine. Both 
can be said to present a viewpoint of immediate popular ap 
peal—popular because the public must dig deeper than ever 
to pay the piper and is insisting that every penny for federal 
functions be wisely spent. Hence the choice is between 
spending our fewer pennies more wisely while maintaining 
the provisions of the National Defense Act, or knifing the 
\ct by drastic curtailment of essential operations. 

Take for instance the minimum number of regular officers 
required to execute our ramified military pursuits. Most 
certainly General MacArthur, Chief of Staff, and the War 
Department are in the better position to determine our needs 
in this respect and their viewpoint should govern. Likewise, 
as to the civilian components, the National Guard, the Re 
serve Officers’ Training Corps, the Officers Reserve and the 
Civilian Military Training Camps. While all will grant the 
necessity for some temporary retrenchment of expenditures 
in this day of empty tils, no one will concede that it should 
be other than temporary. The Defense Act, and that means 
our whole military defense, rests on the ample continuation 
of these functions. Tampering with essential provisions of 
the Act which aims to give us a ready defense with a nucleus 
of professional soldiers and a trained reservoir of citizen re 
serves is dangerous business and false economy especially at 
a time of domestic and world-wide unrest. Hence the Collins 
thesis is commendable as far as its plea for modernization 
of defense goes. But since the major theme would whittk 
way basic personnel provisions it would be a serious blow at 
our already meager defense set-up. Such doctrine cannot bi 
accepted now as anything other than a definite attack upon 


the National Defense Act. 


2 


THE recent strenuous assault on the training of reserve 
officers must cause observers much concern for it is a 
situation of serious consequences. Serious because reserve 
training is the very life-blood of our great 

Reserve Should the means of keep 
Training at the 


Cross-Roads 


citizen army. 


ing in constant readiness through the 
limited study, which the already too in 
frequent training periods afford, be jeop 
ardized, then the entire system is endangered. That system. 
we submit, is basic. If trained officer personnel is lacking in 
another emergency, then we must face again the delays and 
mishts of our World War experience. If leadership is not 
developed now at some relatively little cost it must be pro 


vided later on at great cost. If, as we have reiterated time 


and time again, the National Defense Act is to be attacked by 
doing away now with the very things which past experience 
proved so necessary, then at least let opponents of national 
defense not pose under false colors. 

The statement of the case for our Reserve Corps has been 
made frequently enough. Apparently it has missed its mark 
in some quarters. The case is clearcut, however. First, 
either the National Defense Act which places prime import 
ance on the reserve is correct in so doing or it is not. W< 
maintain that it 1s correct. Second, the reserve to be of any 
value must be trained to the extent which the tederal treas 
ury will permit or it can be allowed to die of malnutrition. 
We contend that a reserve worthy of the name must be 
trained to the highest possible degree. Third, the cost of 
reserve training is an unnecessary expenditure and should 
give way immediately in time of depression, or it is a wise 
expenditure the value of which is not to be measured in im 
mediate return and the small cost should be considered as a 
logical price of real preparedness against war. We contend 
that it is most certainly the latter. 

Efforts to curtail reserve training to the point of actual an 
nulment of this phase of the National Defense Act place the 
whole theory of a reserve of officer personnel at the cross 
roads. One way leads to a paper organization of individuals 
no more familiar with their war-time assignments than the 
beginner in arithmetic is familiar with the pitfalls of quad 
ratic equations. The other, the thus far accepted, way leads 
to what General Pershing had in mind when the World War 
was over—a cadre of regularly trained men ready to assum« 
their jobs when the call comes and to assume them with as 
surance to themselves and their fellow citizens that they are 


properly trained to undertake the job in hand. 


2 


CEN. PEYTON C. MARCH, Chief of Staff of the Army 
during the World War, expressed in a phrase the entire 
principle upon which rests the reason why the Army and 
Navy should not be consolidated into one 


War is Sub- department of national defense. Speaking 
Division—Not on this subject to the members of the 
Concentration Washington Post, Army Ordnance Asso 


ciation, at their spring meeting recently, 

General March said that victory in war being paramount, 

the goal is won by division and sub-division of effort and 
not by concentration. 

Application of the principle to actual conditions proves its 

On battlefield and in factory narrows 


soundness. success 


down to efficiency of small units. In munitions operations, 
as an example, efficient results were not obtained in the na 
tion-wide organization until each complex problem was 
broken down to its smallest factors. Recall that field artillery 
ammunition was a real problem in the World War. It was 
solved not by grouping together under one head every a 
tivity but by splitting down each component until there wa 
one unit responsible for each particular function. The sam: 
losic applies w ith equal force to the organization in the field. 
General March is among the best qualified to express an 
opinion on the subject and he has done so with incontro 


vertible clearness. Any change which would further con 


centrate would to that degree endanger victory and our d: 
fense services on land. on sea and in the air, exist for onl 


one purpose—to win in war. 
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Weapons and Security 
An Editorial 


HE following quotation is taken from the address of 


Ambassador Gibson April iith to the General Dis 


armament Conference at Geneva. Ambassador Gibson was 
discussing the causes of the feeling of security or insecurity 
among nations: 

“| repeat, the feeling of insecurity rests on fear of in 
invasion is based on the existence cf 


yvasion. Fear ot 


peculiarly aggressive weapons in land warfare—tanks, heavy 
mobile artillery and the use of gas. The feeling of security 


will not be restored until we restore to defense the supx 
riority over aggression which it enjoyed in former times. 
The only way to restore such superiority is to do away with 
the weapons which I have just mentioned.” 

Ambassador Gibson’s statement turns one’s mind at once 


to the past when no such things as tanks, poison gas and 


mobile heavy artillery existed: for instance the Franco 
Prussian War. At that time the tank was unknown and 
nobody dreamed ol usIng poison pas as a weapon. By 


the term “heavy artillery” it is assumed that Ambassador 


Gibson means railway artillery and = such tractor-drawn 


weapons as the 8-inch howitzer and the 240-mm. howitzer. 
Except for a very inferior railway artillery such weapons 


War. 


brilliant and victor 


were unknown at the time of the Franco-Prussian 


France, still under the influence of the 


ous Napoleonic era, felt confident and secure but was duc 


con 


to suffer a rude awakening. So tar as weapons were 


cerned, the armies of France and Germany in 1870 may be 


said to have been on an even footing. There was, however, 


a tremendous difference in their fighting value. The Ger 
man army was well organized, well led, well trained, and 


The 


These are the real reasons why Germany so suc 


knew it. French army was a mere shell and did not 
know it. 
cessfully attacked France and not any difference of weapons. 

\t the beginning of the World Wat tanks and poison gas 
were unknown but their complete absence from the armies 
of all the belligerants does not seem to have had any effect 
on. the 

Why did 
Surely the 


hghting power, both offensive and defensive. 


spirit ol aggression of any ol the combatants. 


Ambassador Gibson leave out all mention of 


aircraft? aircraft of today have a tremendous 


BUT let us suppose that tanks. heavy mobile artillery and 
What effect 


The relative strength of any armies that one may choose to 


poison gas are abolished. will il have? 
compare will remain approximately the same even after 
these weapons have been removed from them, and it is hard 
to conceive how the feeling of security or the spirit of aggres 
sion is going to be effected in one way or the other 

\gain, it may be said that the spirit of a nation largely 
determines its feelings of security and its aggressiveness, and 
these are practically independent of comparative armaments. 

There is another condition necessarily present with every 
nation which has a strong influence upon all questions of 
security and that is the geographical position of the country. 
We in the United States fortunately have 3,000 miles of sea 
on one side and 6,000 miles on the other, while north and 


south of us we have friendly people. Our geographic posi 


tion gives us a feeling of security that is dificult for us to 


evaluate properly. Likewise it may be said that the geo 


graphic positions of some of the nations of Continental 


Europe must of necessity arouse very different feelings 


among their people. 
Weapons are important and the essential thing is that th 


as good as 


soldier should feel that his weapons are quite 


those of the enemy. The nation would not be doing its duty 


to its soldiers unless it made every effort to equip them with 


weapons in quantity and quality equal to those of any pos 


sible enemy. Indeed it should endeavor in every possib! 


way to have its weapons superior to those of the remy 


History also shows quite conclusively that superiority « 
defense over aggression has not been eflected by doing away 


with any particular instrument by hat or agreement 


Weapons have been done away with to be sure but not 


because the pendulum swung from the aggressive to the 


defensive. Their passing was always due to improvement 
just as today we have our 


The 


Rodman, the 


the old making way for the new, 


obsolete and obsolescent pieces. needle gun, the dis 


appearing carriage, th Dahlgreen and the 


too offensive nor too 


were not detensi 


Parrott are gone not because they were 


defensive but simply because they 


enough. Newer developments have relegated types which 


were once the acme of the art to the haven of well 
remembered masterpieces of another day. How then could 
it be said that had the flint lock been stamped as the int 


nationally permissible defensive arm the further development 


would have stopped there and no offensive piece would have 


taken its place. How can it now be said with other than 
academic finesse that the tank, for instance, is for use onl 
in making the attack and not also in warding it off. Thus 


the hard tact that the principle of self-preservation always 


prompted improvement at one time tor detense, at another 

tor offense as the needs ol the case demanded. 

( NCE again, however, let us repeat an American maxim 
too well identified is the basis of our national detens 


philosophy to require unduc emphasis: No believer in pr 


paredness favors a race of armament. At the same tin 


common sense demands adequate protection both for th 


nation collectively and for the individual soldier. Certainly 


a categorical grouping or weapons as offensive or detens 
involves one of those academic distinctions which have litt 
or no application in fact. In the final analysis security is a 
function of national policy, mental outlook, geographica 


t 


location and military organization. The nation which casts 


aside these considerations and relies on the elimination ot 


particular sizes or kinds of weapons because they are classed 


as defensive or offensive, as the case may be, hangs 


security by a fine thread of technical distinction which do 


not exist in tact. The contrivances of old and their counter 


parts of today are implements of security—for attack at on 


moment, for defense at another, and for neither functior 


exclusively. There is no weapon from catapult to coast d 
fense gun, from arrow to aircraft, which is not bot! 
sive and defensive as the needs and will of the user re 
That, we believe. can be set down as the dovxolog 
armament: it was in the be ginning, 1s now 

y 



































Alex Dow, Chief, Detroit Ordnance District 

JE join its congratulations with the many friends of the 
Ordnance Department upon the acceptance of the leader 
ship of the Detroit Ordnance District by Mr. Alex Dow. The 
automotive center of the world is beyond doubt one of the most 
important localities in the entire Ordnance industrial procure- 
ment organization. The Chief of the Detroit Ordnance District 
occupies a strategic place in our industrial preparedness pro- 
gram and the department is fortunate in obtaining the services 
of Mr. Dow, who is president of the Detroit Edison Company, 
for this undertaking. Born in Scotland, Mr. Dow received the 
degree of Master of Engineering from the University of Michi- 
gan in 1911 and honorary Doctor of Engineering from the same 
institution in 1924, 
of Detroit from 1893 to 1896, and water commissioner of that 
city from 1916 to 1921. 


Society of Mechanical Engineers and is identified with many 


He was an electrical engineer of the city 
He is a past president of the American 


engineering societies and organizations in this country and 
abroad. 

ARMY ORDNANCE also extends felicitations to the new De- 
troit District Chief and offers every possible codperation it fur 
thering the progress of munitions preparedness in the area of 
which he has charge. 


Colonel Spruance Receives Medal of Merit 
COL. WILLIAM C. SPRUANCE, a vice-president of the 
Association and also of the Philadelphia Post, was pre- 
sented the Ordnance Medal of Merit at a meeting of the Post 
on May 25, 1932. Although the award was made last October, 
this was the first opportunity to make the actual presentation 
due to the medalist’s absence abroad. The medal and citation 
which accompanied it were presented on behalf of the officers 
\ssociation by Maj. Gen. Samuel Hof, 
1. S. Army. Mr. Philip H. Gadsen, Presi 
dent of the Post, presided. 


It was the fifth annual meeting of the Philadelphia Post and 


and directors of the 
Chief of Ordnance, l 


was held at the Engineers’ Club. The local section of the 


Society of American Military Engineers participated. 

feneral Hof’s presentation address follows: 

“There are two reasons why I am especially pleased to par 
ticipate in this significant meeting of the Philadelphia Post. 
rhe first is that I am afforded the opportunity to act in the name 
of the distinguished president of the Army Ordnance Associa 
tion, General Crowell, who unfortunately is detained in Cleve 
land and who has asked me to act for him. The second and 
even more gratifying reason is that I have an opportunity as 
Chief of Ordnance of the Army to join in this tribute to Colonel 
Spruance whose outstanding record of service in the Ordnance 
Department during the World War and whose devotion to the 
ordnance cause since that time are of the highest rank. 

“Tf I may be permitted to elaborate briefly upon the war ser\ 
ice of Colonel Spruance I would like to recall for you that he 
was instrumental in solving one of the most difficult problems 
in the entire field of munitions in war time. Many of you re 
member that he came to the Explosives and Loading Division 
of the Department at a critical hour. We had never before 
been face to face with a problem which taxed the ingenuity of 


the engineer and administrator quite so definitely as that of 


meeting our huge ammunition requirements. While many othet 
phases of ammunition production were difficult to solve, out 
gigantic needs for powder and high explosives and our un 
familiarity with loading technique on so vast a scale called for 
the unusual engineering talents and administrative ability which 
Colonel Spruance among the few was able to bring to them 
Ordnance Department in meeting a 


The war record of the 








Col. William C. Spruance Receiving the Ordnance Medal of 
Merit from Maj. Gen. Samuel Hof, Chief of Ordnance. 


crisis in the history of explosives would not have been nearly 
as efficient and memorable without his contribution to it 

‘As Chief of Ordnance it is my pleasant duty to add my word 
of praise and congratulation to Colonel Spruance for all that he 
did and for the way he did it. 

“As he was among the few who were qualified to undertake 
so vast a war-time program, so also was he one of the leaders 
of engineering and industry who sensed the vital importance ot 
keeping alive among our citizens a knowledge of the progress 
American munitions in time of peace. He 
\rmy 


\ssociation fourteen years ago, and he has given to 


and requirements of 
was one of the prime movers in the establishment of the 
Ordnance 
that important movement the same quality of leadership which 
he brought to his war-time assignment. He has been an official 
of the Association since its organization and has aided very 
materially in fostering among our younger engineering students 
at his alma mater, Princeton University, a method of interest 
ing Our young men in the importance of the ordnance problem 
“T know that all of you were as delighted as [ to learn that 
the Committee on Awards selected Colonel Spruance among the 
first recipients of the Ordnance Medal of Merit when it was 
No one more richly de 


founded by the Association last year. 


serves this tribute from our organization, Unfortunately 
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Colonel Spruance was ill at the time of our annual meeting in 
October last year and could not be present to accept the award 
Since then he has been traveling around the world 
lhe 


opportunity in arranging for the actual be 


at that time. 
and it is only within the last month or so that he returned. 
\ssociation lost no 
stowal of the Medal at this function of the Philadelphia Post ot 
which Colonel Spruance is a Vice-President. 

“In the name of General Crowell, President of our Association, 


it gives me special pleasure to confer the Medal upon Colonel 


Spruance. The Medal is known as the Ordnance Medal ot 
Merit and this award carries with it the following citation 
‘For unusual accomplishment and outstanding service in the 


Colonel Spruance, on 
delighted to 


advancement of industrial preparedness.’ 
behalf of our colleagues of the Association | am 
present the Medal and the accompanying citation to you. | con 
gratulate you upon this well merited honor.” 

lhe speakers at the formal meeting which followed the pre 
Col. Earl | District 
‘The Erosion of 
Mettler who presented an address on be 
York 


Army 


Brown, C. E., 
Sea 


sentation ceremony were 


Engineer, who spoke on Beaches,” and 
Lieut, Col. Charles G 
half of Gen. Samuel McRoberts, Chief of the New 


Districts 


Brig. 


Ordnance District, on “Procurement and the 


Ordnance Association.” In compliment to the medalist and the 


speakers an exceptionally large group was in attendance 


New York Post 
"THE second meeting of the year jot the New York Post, held 
at the Hotel 
tendance of Maj. Gen, Dennis E. 
\rea 


received General Nolan’s address in which he narrated experi 


Brevoort April 22nd, was honored by the at 
Nolan, Commanding General, 
Second Corps Some two hundred guests enthusiastically 
ences bearing on Army Intelligence. Other speakers were Brig 


Gen. W. H 
partment, 


Cschappat, Chief of Manufacture, Ordnance De 


delivered a short address of greeting to the 
Post Lieut. Col. A 
Ordnance and Gunnery at the United States Military 


West 


ment of the present Japanese policy in the East, and Maj. Emile 


who 
members of the G. Gillespie, Professor of 
\cademy, 
Point, spoke on Japan and its people and the develop 
V. Cutrer, Inspector General, First Division, Governors Island, 
\ttache, 
plained the Chinese attitude toward questions in the Far East 


spoke on his experiences in China as Military and ex 


which are now claiming world attention, 
lhe meeting was conducted under the chairmanship of Col 
James L. Walsh, President of the Post, who discussed present 


conditions and emphasized the necessity ior preparedness from 


both the standpoint of the Army and of the citizen with special 


reference to the citizen’s duty in connection with the present 
crisis in our industrial affairs. Lieut. Col. Charles G. Mettler, 
Executive Officer, New York Ordnance District, was toast 
lnaster lhe following distinguished guests were presented at 


New York 


Gen. John Ross Delafield, Comman 


the meeting: Brig. Gen. Samuel McRoberts, Chief, 
Ordnance District; 
der-in-Chief, Military Order of the World War and Counsel of 
\ssociation; Mr. William ¢ 
New York Ordnance District, 


American Locomotive Company; Mr. H. 


brig 
the Army Ordnance Dickerman, 


member of the Advisory Board, 


and President of the 
Hobart 


President of the 


member of the Advisory Board and 


Water Works 


McKay, an Advisory Board member 


Portar, also a 


\merican and Electric Com 


pany, and Col. Douglas | 


and President of the Standard Coupler Company. 


Other guests included Col. Kenyon Joyce, Assistant Chief of 
Staff, G-2, Second Corps Area; Colonels James E. McNary 
and Henry B. Machen, Vice-Presidents of the New York Post; 


\merican 


North 


Committee 


Maj. President, 
\viation and a 

Following the addresses, the Nominating Committee of the 
Post 
officials for the years 1932-1934: President, General McRoberts ; 


Machen; 


Thomas A. 


member of the 


and Morgan, 


Executive 


Post's 
Post reported the unanimous election of the following 


Ist Vice-President, Colonel 2nd Vice-President, 


Col. F. W. Roller; 3rd Vice-President, Colonel McNary; 4th 
Vice-President, Capt. Robert Boettger; Secretary, Lieut. Col 
Charles G. Mettler; and Treasurer, Lieut. C. Wingate Reed 
Colonel Walsh then turned over the presidency of the Post to 


General McRoberts who outlined his policy with reterence to 


the conduct of the organization and who appointed the neces 


sary committees including one to consider future meetings ol 
the Post 
St. Louis Post 
\J. L. H. CAMPBELL, JR., of Rock Island Arsenal, an 


Army, was the 


Post held at the 


authority on automotive equipment of the 
principal speaker at a meeting of the St. Louis 
April 22nd Phe 


joint assembly of the Post and the local section of the 


Engineers’ Club, St. Lous, gathering was a 


\merican 
Engineers 


Society of Mechanical 


lhe speaker reviewed ordnance automotive from 


the World War to the present time in an able and 


equipment 
interesting 


address. Moving pictures of mechanized equipment and tests 


of the Christie tank at the Aberdeen Proving Ground were used 


The meeting was presided over by Mr. L. C. Farquhar, chai 


man of the A. S. M. E. section, who in turn introduced Col 
Harry Scullin, President of the Post (he meeting was pre 
ceded by a dinner at which there was an exceptionally large 
attendance. The officers of the Post were in charge of arrange 
ments for the meeting. They include, in addition to Colonel 


Scullin, Col. E. D. Campbell, Maj. W. C. Bliss and Capt. L. J 
Dillon. Maj. E. H Ord. Res 


arrangements 


Sager, was in charge of general 
Washington Post 

y EN. PEYTON C. MARCH, U.S. Army, Ret., World War 

Chief of Staff, was the guest of honor and principal speaket 

at the spring luncheon-meeting of the Washington Post which 

was held in the Italian Garden of the Mayflower Hotel May 

17th. 


ticipated in the meeting which was well attended, Lt. Col. Earl 


Regular and Reserve Officers of the Field Artillery pat 
McFarland, President of the Post, presided 

General March gave an interesting address in which he elab 
orated on his World War experiences applying some of them 
He characterized re 
Navy into 


present day national defense problems 


cent efforts to consolidate the Army and a depart 
ment of national defense as a thoroughly unsound doctrine de 
claring that success in war requires always subdivision and not 
concentration. He praised in highest terms the progress of ord 
nance development since the World War and spoke enthusiasti 
cally of the utilization of commercial articles, notably automo 
tive vehicles, wherever possible. He referred particularly to the 


com 


ed 


motorization of field artillery equipment using standard 


mercial vehicles and urged that special equipment be not util 


whenever there is a satisfactory peace-time substitute 


Maj. Gen. C. C. Williams, Chief of Ordnance 1918-1930, in 
troduced General March and elaborated on the aims and pur 
poses of the Army Ordnance Association as well as upon the 


Chief of Staff Referring to 
Williams sai 
published a 


War.’ it 


March and his work and | 


outstanding record of the former 


the distinguished war leader General 
“Mr. Frederick Palmer has recently 
titled ‘Newton D. Baker 


references to General 


book en 
America at contains ol 
course many 
shall make one or two brief quotations which seem to me to be 
well stated. First Mr. Palmer ‘A college 


he went to West Point, thoroughly grounded in military history 


says, graduate betore 
and principles, March seems to have learned from his training 
and his experience that the business of a soldier is to be a sol 
dier to the 


in a soldier should be decision 


limit when war comes, and that the supreme quality 
War was action, and procrasti 


Baker himselt | 


nation an unforgivable failing. Mr wrote about 


March, ‘1 


seems to have the ability to inform his judgment by a study 


General find his judgment quick and sure, and lh 


details, which is rather rare in so quick a mind 


; 


“Also | hope you will permit me to make one more quotation 
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Hoffmann, a most distinguished 


Max 


\rmy. 


this time trom General 
\t the time of the Russo-Japanese 


with the 


fheer in the German 
March 


serving as 


War, General and General Hoffmann were 


Japanese Army military observers and came to 


know each other very well. General Hoffmann says, ‘I was 


speciaily intimate with Captain March, who gave me English 
lessons, and who was exceedingly sympathetic to me owing to 
his intelligent military views and his straightforward and out 
spoken opinions.’ 

‘My own experience with General March was spread over a 
First | 
Monroe and 


considerable number of years. served with him at the 
Artillery School at Fort 


lieutenant in the Astor Battery in the Philippines. 


then under him as a 
My most im 
portant experience with General March, however, was during 


the World War. 


Chief of Ordnance and | shall never forget when I[ reported to 


He ordered me back from France to be the 


him for duty after my return from overseas. My instructions 
were very brief and | think might be very well sumed up in one 
sentence, that every effort must be made to meet the calls of the 
\. E. F. 

From time to time it was, of duty to take up 
with the March 


what one had to say concerning the question under 


course, my 


Chiet of Staff. General always 


(jue stions 
listened to 


discussion and then promptly gave his decision, yes or no 
that decision was given, everybody recognized that it was 


rk of a 


concerning 


nce 


1 


tinal here is, perhaps, nothing that forwards the w 
ireau chief more than prompt decision, yes or no, 
the various questions that arise 


March's 


with the military side of the War Department, but many 


“General were not only concerned 


responsibilities 
indus 


trial questions came directly up to him the quick and sure 


udgment of which the Secretary of War spoke seemed always 
to be in play and not only did General March have the con 


plete confidence of his military assistants but he likewise had 


the contidence and industrial leaders who were 
called 
Included among the 


tary of War, Hon, Frederick H. Payne; 


respect of the 
to Washington during the war.” 
special guests were the Assistant Secre 


\ssistant secretary « 


\War tor Aeronautics, Hon. F. Trubee Davison; Maj. Get 
Samuel Hot, Chiet of Ordnance; Maj. Gen. Samuel LD. Sturgis 
I \. Ret Brigadier Generals William H. Tschappat 
Edwin D. Bricker, Assistants to the Chief of Ordnance; Hor 


\ppropriations Committe 
World War; Mr. A. Felix 
Wesson, Chief of 


Swagar Sherley, Chairman of the 
House of Representatives, during the 
Wilmington, Del.; and Col. C. M 


Ly partment 


du Pont, 


the lechnical Staff, Ordnance 


Necrology 
announces with regret the deat! 


A RM‘ ORDNANCE 
: John Walter Lees, Vice-President of the 


known 


Inland Steel Ci 
among his associates of the 
Harbor.” A native of 


machinist 


pany, who was familiarly 


steel industry as the “father of Indiana 
that city, Mr. Lees began his industrial career as a 
larges 


V ice 
h 


steel mills with the normal employment of more than 7,000 men 


and became President of one of the independent 


He was well known for his philanthropic activities and was al 


interested in the industrial preparedness movement 


ways spon 
ored by the Army Ordnance Association, 

During the Werld War he was a leader not only in industry 
but in the various activities of his community. He participated 


in Liberty Loan drives and Red Cross work while pushing t 


the utmost the production of his company’s plants in the manu 
facture of munitions and other Army supplies 
Col. William A. Starrett 


"T HE last issue of this Journal had gone to press when word 
: | 


was received of the 


William A 


untimely death on March 26th of Col. 
Asso 


construction 


Starrett, a member of the Army Ordnancs 


many years and one of the foremost 


ciation tor 





Colonel Starrett 


While the 


commendation for 


engineers of his day. work ot 


brought much veace-time construction 


activities, the leading monument of which is the Empire State 


New York, his friends and associates of war days 


are not unmindiul of his achievements for the Army in the days 


building in 


when the General Munitions Board, progenitor of the Council 
of National Starrett 


brought to the difficult task of completing the $150,000,000 con 


Defense, was first organized Colonel 


struction program of the Quartermaster Department the ex 


perience and ability which were essential for tts success. H¢ 


organized the Council’s famous Committee on Emergency Con 
struction, and with time as the essence of its activities he su 
cesstully completed the program of housing our troops at 1 
training centers 

While not essentially connected with the huge ordnance pr 
7 Starrett leading int 
contributed no less 


1 
than he did 


gram of the war, Colonel was a 


preparedness activities and distinguished 


service to the general cause as architect and buildet 


at a time when housing our growing Army was a problem t 


of our greatest minds. His record of servi 


will not soon be forgotten in the ur World War effort 


tax the ingenuity 


, 
innals 


of the last issue of ARMY ORDNANCE me 


SINCE publication 


has been received of the death the tollowing members v1 
the \ssociation iN | Baird Hamdet Conn. ; ind | 
Inman, Atlanta, Ga o the relatives and triends of these de 
ceased members the \ sso wtion { xtends a idolences 


New Members 


“THE following have been admitted to membership in the Arn 
Ordnance Association since the last issue of A ) 
NANG \W. Clark Adams, Chicago, IIL; ( \Imauist, Nor 


a = 
— «= 
- "7 


man, Okla.; John H. R. Arms, New York, N. \ 
New York, N. \ Edgerly W. Austu 
Coats, Ann Arbor, Micl B. Cooney, Pittsburgh, Pa 
Edward F. Dirks, Bayonne, N. J Myron E. Doucette, Bro 
lyn, N. \ Norman C. Eimwechter, PI 
[. Fleming, New York, N. Y.: R. E. Heltinstine, Dayton, Oh 
Wilbur F. Howell, New York, N. \ mil J. Ketonen, 
Plains, N. ¥ Wilham Fk. Krug, Jr 
B. Lea, Brooklvwn, N. Y.: Carl A. Loeb, New Yort N. 4 


Richard 


tlade Iphia, 


Jose I Michae s, Uhicago Il] \rthur \ Nichols Walthan 
\lass . \\ Hart Nichols Waltl an Mass | \ () Bar 
Gibbstown, N. J.: Olof Ohlson, West Newton, Mass.: John | 


Owen, Belle Vernor ’a.: Haliord W. Park, Greenwich, Conn 
Llovd ( Penney, Baltimore, Md Myrle M. Perkins, Can 
‘ridge. Mass 1 Louis Reiber. | rsitvy Citv, Me R. A 
Rose larlinge Pexas: Charles A. Rowa Wilmerdu Pa 
Philip A. Salmon, New Hope, Pa.; Wm. M. Spinrad, Brook! 

N. ¥ Pr FF. Utley, Cleveland Heights, © Bernard Victo 
Bogota, N. J.; Charles H. Ward, PI lelphia, Pa.:; Harold | 
Whitenight, Collegeville, Pa.; and | Hi. Woolson, Sprin 


Membership Committee 


LJSP! R the chairmanship of Lieut, 4 LeRoy Hodges 
Richmond, Va., the Committee on Membership is acc 
plishing splendid results in obtaining new members of the A 
sociation, Other members of the Committee are J. E. MecNar 
New York, N. Y.; W. M. Moody, Berkeley, Calif.; George P 


Philadelphia, Pa 
Milwaukee 


Committee ts 


Slade, Pri k [.: Chas. Z Prvon, 
E. D. Nims, St. Louis, M: 


Wis. By auth 


vidence, 
and James G. Cowling, 
ty of the Board of Trustees the 
authorized to award the lapel emblem in 14 kt. gold to member 
members lhe recipient of the award 


May was Mr. The Moritz « 


to assist the Conuimittee 


who bring in five new 


during the month ot dore | 


Chicag \ll members are urged 
maintaining the membership level of the organization especial] 
situation 


during the current economik 
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Ordnance Supplies for the Theater of Operations 


lHe Epiror 

The article entitled “Ordnance Service,” by Maj. H. 5 
\urand, Ord, Dept., in the March-April issue of AkMy Or! 
NANCE is such an excellent one that | hesitate to find any fault 
with it. FHlowever, the first paragraph in the right-hand column 


on page 317 requires further study before it can be accepted as 


standard doctrine in Ordnance Service. 


In the first place, shipping forward the “estimated averag: 


expenditure per day of the various items of supply, except am 


munition” is bound to be very wasteful, or else large quantitie 
ol certain items will have to be returned to some depot to be 
reassembled again into fixed sets of supplies. In the second 


place, 1f ammunition is to be excepted and sent forward only cn 


requisition as required why cannot this same system be applied 


to general supplies: 


| doubt that more than a few people know that appended t 


Standard Nomenclature Lists for major items of Ordnan 


materiel (machine guns, carts, rifles, pistols, field guns, caissois, 


etc.) are lists of basic spare parts and equipment hese lisis 


show estimated quantities required for the maintenance of a 


certain number of the corresponding major items during seve 


days intensive warfare, or one month under normal condition 


in the theater of operations, or six months during peace 

These sets of basic spare parts and equipment are the initial 
equipment of Ordnance maintenance compames tor their main 
tenance activities and im addition they are the source trom 


which the using arms replace spare parts and equipment lost o1 


used up by them 
These lists are not long and are prepared for most th 
, 


major items. In case of an emergency they can be printed im the 


form of plecemark 
standard set and blank 


Blank lines can als 


a prepared requisition showing the names, 


and quantities of the items in the 


columns for entering quantities required 


} 


e provided for new or additional items 


Within a typical field army there are nine division, three cor; 


artillery brigade, three heavy and one small arms maintenance 


compames, or a total of sixteen sources from which requisitions 
will be received 
] 


li the army depot has its supplies arranged in 


store fashion it will be able to fill these 


its bulk 


louse requisitions iro 


stocks. One requisition can go from this army depot 


to the source of supply in the rear for replenishment of its stock 


It is assumed of course that the bulk stocks will be carried and 


stored by the army depot in what might be called bin-chests 


One such bin-chest should be so constructed that it can contair 


i separate compartments, many difterent parts tor the { » 
Ritle, Cal. .30, for instanes \nother bin-chest would contain 
nothing but the rifle bolts, etc 


V he procedure outlined above will allow great flexibility in 


use of supplies, will reduce the tonnage of shipments forward 


and will reduce wastage 


Ik ANCI>S \ } NGLEH ARI 
Washington, D. ¢ Vajor, Ord. Dept., U. S. Arn 
fHeE Epiror 
the article “Ordnance Service in the March-April issue ot 


\RMY ORDNANCE, discusses in an admirable and illuminating 


manner one of the most important and, paradoxically, one 


Ordnance 


within the scope ol 


the most neglected subjects 
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HERCULES | BULK (Red Dot) 





Increase in Pressure at 20% 


3000 Decreasein Pressure at 90 


Normal | Humidity 
(60%) 
Pounds Pounds 
co] ° | 
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Shooters! now you can ignore Humidity 
/? The development of Hercules Bulk (Red 
Dot) , has practically eliminated humidity changes 
as hindrances to good shooting. 

To achieve this almost unbelievable advance in 
powder making, our ballistic experts developed a 
special powder which contained within itself the 
ideal percentage of moisture. Then, they proofed 
this powder against gain and loss of that moisture 
under practically all weather conditions 

Being resistant to drying out, Red Dot retains 
its normal, correct velocity (and therefore its ex- 
cellent pattern) under low humidity conditions 
How well it stands up is indicated by the left half 
of the chart where it is compared with another 
Hercules powder—a leader in its day, but now 
excelled through the results of Hercules research 
and experiments in developing better powders 
for the sportsman. 

Now, notice the right half of the chart. When 
a powder takes on additional moisture its velocity 
drops, with resulting ‘‘loss of kill.’ See how Red 
Dot retains its stability, by its moisture-resisting 
quality. 

This chart is one of a series which will appear 
in this publication. They emphasize that every 
trapshooter who wants to get the most out of his 
own skill, day in and day out, rain or shine, should 
be sure he is shooting Hercules Bulk (Red Dot). 


SPORTING POWDER DIVISION 


HERCULES POWDER,COMPANY 


WILMINGTON, DELAWARE 


K-36 
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CLE*FORGE "3-0 DRILLS 


TRADE MARK REG. U.S. PAT. OFF. 











NREC 





Since 1924, Cle-Forge High Speea Prills 
have held the world’s records for drilling 
through cast iron, machinery steel and 
chrome nickel. Why not send for “Speed 
and Feed Tests” and Performance Data? 


TWIST DRILL 
COMPANY 


CLEVELAND 
NEW YORK CHICAGO- LONDON 
TRADE MARK REG. U.S PAT OFF. AND FORFIGN COUNTRIES SAN FRANCISCO 

















RS 


Carbon and Alloy Steels 
Toncan Copper Molybdenum Iron 
Enduro Stainless Irons 
Pipe and Tubular Products 
Tonean Iron Pipe 
Electric Weld Pipe 
Bars and Shapes 
Hot and Cold Rolled Strip, Plates 
Black and Blue Annealed Sheets 
Galvanized Sheets 
Special Finish Sheets 
Galvannealed Sheets 
Electrical Sheets 
Tin Plate 
Nuts, Bolts, Rivets, etc. 
Die-Rolled Products 
Coke, Pig Iron 


REPUBLIC STEEL CORP. 


General Offices, Youngstown, O. 











tivities. It is a foregone conclusion that certain of the state 
ments and views of the author will be accepted with reservations, 
while others, according to the viewpoint of the reader, may be 
contrary to his ideas and beliefs 

In several instances the statements made are contradictory. 
lor instance, “There will be no need to sell Ordnance supplies 
in war time” and, regarding the lechnical Staff, “Rather they 
should busy themselves with discovering how the Ordnance sup 
plies already on hand in the theater of operations, or in produc 
tion at home, can be successfully employed under the special 
conditions which will be found in any theater,” are contradictory 
in the extreme. The outlined function for the Technical Staff is 
the highest type of sales promotional work, requiring the utmost 
tact in addition to an intimate and detailed knowledge of the 
characteristics and functions of the supplies available as coin 
pared with those requested. No officer of the Ordnance Depart 
ment should consider his professional education as complete 
until he has mastered the art of salesmanship and can convines 
the buyer that available supplies will meet his needs. Otherwise 
the handling of Ordnance supplies degenerates into mere order 
taking, with a loss of morale on the part of the seller and a 
lack of confidence on the part ol the buyer 

Millions of dollars were needlessly spent during the World 
War because Ordnance olficers lacked in salesmanship, In one 
instance an officer made a hurried trip to Switzerland to obtain 
six submarine type watches for issue to an artillery brigade 
whose Commanding General had an obsession for time synchroni 
zation, Good salesmanship would have placated the Command 
ing General and avoided an unnecessary trip and expense. This 
subject might be exhaustively covered, and it is hoped it will 
be, by some competent authority 

\s past experience appears to be the only logical guide in 
predicting the future, the organization set-up appears faulty 
foo many functions are assigned to the office of the Chieti 
Ordnance Officer, and too few to the Ordnance office of the lines 
of communication. Whether the Chief Ordnance Officer is 
located at General Headquarters or Headquarters, Line of Com 
munications, does not affect his relations to the Commander in 
Chief, as the Headquarters, Line of Communications is merely 
the rear echelon of General Headquarters while its commande 
is in reality a Chief of Staff for special Staff. Especially in 
large operations, too close physical proximity to the Commander 
in Chief is undesirable. An office of this nature will function 
to far better advantage when remote from operating staffs 

Che conception regarding balanced stocks is not agreed with 
It is admitted that “days of supply” will be set up for the 
several echelons, the number of “days of supply” being based 
upon the area of storage facilities, replenishment time element, 
and the predicted stability of the combat area. Balanced stocks 
are bulk stocks available in such quantities as are required to 
meet anticipated demands for predetermined days of supply. In 
general, the nature of ordnance supplies prevents the use of days 
of supply and bulk stock beyond the army depot, but an army 
depot which is so lacking in facilities and personnel that it is 
merely a forwarding point has no good reason for existing and 
constitutes the proverbial fifth wheel. lor example, a small arms 
center (part of army ordnance) must have supplies in large 
quantities not only for issue but for use lhe repacking of these 
bulk supplies into sets of supplies and constantly forwarding the 
sets when probably only one or two items from the set are needed 
is the most wasteful practice conceivable. It sets up conditions 
paralleling those where we fixed a “load” for every vehicle. In 
following this same principle during the war, certain organiza 
tions with two blacksmiths, two saddlers and two carpenters re 
ceived 13 blacksmith’s outfits, 13 saddler’s outfits, and 19 car 
penter’s outfits It took vears otf effort to kill the “load” idea, 
which the author has reincarnated under another name. 

One of the surprising statements is that “ammunition .. . in 


intermediate and advance depots (is stored) by complete 
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rounds.” While it is true that the Ordnance Department is 
improving its methods of manufacture and assembly to the point 
where it will soon be practicable to store and ship fuzed high 
explosive shell of the smaller calibers (3-inch and under), this 
is improbable with heavier and separate loading projectiles. It 
would seem the height of folly to store primers and fuzes with 
projectiles and/or powder charges, or bomb fuzes with bombs. 

In spite of the above criticisms, the author is to be con 
gratulated for the excellence of the article as a whole, as it 
indicates thorough research and a broad grasp of fundamental 
principles. 


E. H. Myers, 


Washington, D. C. Ordnance Department. 


The Osdnance Depot at Mehun-sur-Yevre 
fue Eprror: 

[ have just read your interesting issue for March-April and 
note with unusual interest Colonel Brady's article on “Unknown 
Soldiers.” 

seing one of the unfortunates who had to spend considerable 
time at Mehun-sur-Yevre, | appreciate Colonel Brady's tribute 
to the many Ordnance men who labored at the mud-hole mad 
house, as it is correctly described by the author. ‘lhe illustra 
tions made from photographs, most of them taken after I leit 
Mehun, revive a great many recollections. 

You may be interested in my telling you as a former Mehunite 
that Colonel Brady has done an excellent job in writing a 
tribute to those who had in many ways a disheartening assign 
ment in the A. E. F. 

On page 311, the author speaks of the forge shop that was 
set up in the mud, and the hundreds of wrenches and tools that 
were there made for the artillery. As a matter of fact the 
“hundreds” were in small denominations, about 300 wrenches 
Colonel 
Brady speaks also of a “smelting furnace” ready by the time of 


representing the entire product of that forge shop. 


the Armistice “to melt down the millions of shell and cartridge 
cases into ingot metal that was badly needed by the Allies.” 
Chis sounds good—better than it was. ‘The melting equipment 
consisted of two cupolas, only one of which was finished. It 
was never operated. The brass furnace was never finished. 
Incidentally, a cupola is not a suitable medium for producing 
the ingot metal contemplated. 

How do I know this? I was in charge of the forge shop and 
foundry, and was automatically made the custodian of some 
60 carloads of metal salvage consisting of German shell cases, 
rifles, flame throwers, grenades, and what-not, picked up on the 
battlefields and shipped back to Mehun to use for the recovery 
of the metal. 

| am sending a copy of this letter to Colonel Brady. [| wish 
you and he to understand that I don't feel cross about his ex 
aggeration concerning the actual service performed by the shop 
of which I was in charge until | left Mehun in January, 1919 
On the whole, Colonel Brady has done a very good job and has 
rendered a service to others like himself who were so unfor 
tunate as to be assigned to the most God-forsaken place I ever 
saw. That statement stands in the face of my rather extensive 
travels, including a sojourn to the Klondike in 1898 


R. A. BuLt, 


Chicago, II Formerly Mayor, Ord. Dept., A. kb. 


Editor’s Note: In the interest of constructive discussion of all 
topics in its field of activities, ARMY ORDNANCE invites its read 
ers to contribute to its Communications column, Expression of 
opinion is as helpful to the progress of American munitions as 
it is to all other endeavor. Letters, ordinarily, should not exceed 
three hundred words in length. Anonymous contributions will 


not be considered for publication 
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“PARKS-WITHINGTON 


(Established 1900) 


Jackson, Michigan, U. S. A. 


HARMONY with 
DOUBLE SAFETY 





Modern! 


Ultra-modern warning signals—styled to 
harmonize with today’s ultra-modern cars. 
Sparton was the originator of the now 
universaily popular twin horn mounting. 


CO. 


parton horus 








oer 400,000 
DODGE TRUCKS 


HAVE MADE GOOD ON THE JOB 


Dodge Brothers engineers draw 
upon a vast fund of experience 
to assure maximum earning power 
in these sturdy workers. » » More 
than 400,000 Dodge Trucks have 
been delivered to owners—trucks 
of every capacity from 1,200 to 
11,175 pounds—trucks for every 
hauling purpose imaginable. The 
uniform satisfaction that these 
trucks have given in every kind 
of business is your best assurance 
that there is one for your hauling 
needs. » » The experience that 
Dodge Brothers engineers have 
gained in turning out this enor- 
mous output is an assurance of 
precision workmanship and per- 
fect part-to-part balance. This 





means that throughout a long 
life a Dodge Truck will save for 
you each mile that it travels. 
» » Whether large or small, a 
Dodge Truck gives greater de- 
pendability, ample power, ease 
of control, speed, safety, econ- 
omy and ability to remain on 
the job however hard the going. 
. . . 
Payload capacities in the heavy- 
duty line range from 3,600 to 
11,175 pounds—and up, for 
tractor and trailer service. Prices 
are exceptionally low. » » The 
standard line ranges in payload 
capacity from 1,200 to 4,300 
pounds and includes the 142-ton 
chassis at $595, F. O. B. Detroit 
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Why is aie 
KOEHRING “Heavy Duty”? 


IRST because Koehring capacities are rated on an extra 
safety margin ... because every gear, every clutch and every 
detail is built on an extra safety margin! ... because of roller and 
ball bearings operating in oil bath gear cases, minimizing wear 
and friction losses... because of excess power and weight .« ebe- 
cause of rigid standards of engineering and conf 
struction and no compromise in materials, the 
Koehring is the Heavy Duty excavator distinctive} 
above all others! And in addition there is Koehring 
smooth functioning and responsive, easy control, 


National Equipment 


Corporation 


N. 30th St. and W. Concordia Ave. 


Milwaukee, Wis. 





QUICK 
REASONS 


why Allegheny Metal is better 


Wherever corrosion is a serious problem, specify 
Allegheny Metal*. These 8 brief facts tell you why. 





Oe A RE WE ee 


1. Resists more corrosive agents than any other alloy. 

2. Can be drawn, stamped, machined, spun, cast, forged. 
3. Far stronger than mild steel. 

4. Will take any finish from dul) to mirror. 

>. Is non-magnetic. 

6. Resists denting and abrasion. 

7. Is readily annealed; may be welded and soldered. 

8. Is produced in all commercial forms. 





Other Alloys to withstand the effects of heat and corrosion are: 


Allegheny 22° Allegheny 33: Allegheny 44 «Allegheny 55 - Allegheny 66 


* Allegheny Metal manufactured pursuant to license from the Chemical Foundation, 
inc., under basie patents No. 1,316,817 and No, 1,339,378, 


ALLEGHENY STEEL COMPANY 


BRACKENRIDGE, PA. 
Offices: New York, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Philadelphia, 
St. Louis, Milwaukee, Los Angeles. Warehouse Stocka: Joseph T. Ryerson & Son, Ine. 
Chicago, Cleveland, Milwaukee, St. Louis, Cincinnati, Detroit, Buffalo, Boston, 
Jersey City, Philadelphia ... In Canada: Samuel, Son & Co., Ltd., Toronto. 
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Machine Guns in Rifle Squads 
~O determine the advisability of adding light machine guns 
to the present equipment of rifle companies in infantry regi- 
ments of the Army will be the object of a series of tests to be 


made by the 34th Infantry at Ft. George G. Meade, Md., 
this year. 

For the proposed tests six Browning light tank machine guns 
will be issued and will be carried on all field maneuvers and 
ensuing months. A _ report is 


tactical exercises during the 


called for by November 15. The guns are of the standard 
caliber .30 as used in tanks, with certain modifications to permit 
greater ease in carrying, added protection for the sights, and 
shoes on the tripod legs to insure stability in firing. 

It is prescribed that one gun and equipment be issued to each 
section of either two or three squads, the machine gun squad 
to consist of one corporal, a gunner, assistant gunner and five 
ammunition carriers. All will carry rifles except the two gun 
ners who will be armed with pistols in addition to carrying 
the machine guns. 

The ammunition will be carried in expendable containers, 
containing eighty rounds each, provided with slings for ease in 
carrying by the various squad members, a total of 1,120 rounds 
to be issued to the squad. On the basis of a war-strength or 
ganization the addition of these guns to all sections would ma 
terially increase the present fire power of an infantry regiment. 

As now authorized, there are three machine gun companies 
(one in each battalion) of 12 guns each in the regiment, all of 
the heavy, water-cooled type. With the nine rifle companies 
equipped with the light machine guns, a total of 54 additional 
guns of this type would be added. ‘These light tank guns are 
air-cooled, but fire the same ammunition as the ritle and heavy 
machine gun. 

Some of the questions for which the tests are designed to 
furnish at least a partial solution are: whether or not light 
machine guns should be included in the armament of infantry 
rifle companies; whether the present automatic rifle now issued 
on the basis of one per squad should be displaced entirely ; and 
whether or not a squad equipped with this type of machine 
gun and its equipment can keep up with the other rifle units 
under conditions approximating those encountered in combat 

Bullet Velocities and Armor Plate 

HE claims of Dr. Gerlich regarding the attainment of ex 

ceptionally high velocities for ritle bullets continue to interest 
observers throughout the world. ArMy ORDNANCE has pub 
lished in recent issues statements of the inventor as to the results 
of his developments. ‘The subject is one which has called for 
much comment. If such velocities are actually obtainable in 
service arms, the entire tactics of battle will be radically af 
However, even the Gerlich claims prompt the follow 
The Army, Navy and 


fected. 
ing comment from our contemporary, 
Air Force Gazette (London), as to the counter developments 
of armor in proof of the age-old fact that new offense is always 
met by similar defense. The Gazette records: 

“It is claimed that a bullet of remarkable armor-piercing 
powers has been discovered by a German, Gerlich, once an em 
ployee of Vickers-Armstrongs. 
by the ‘Halger-Ultra’ bullet, as it is called, is variously de- 


lhe muzzle velocity achieved 


scribed as 5,000 and 6,000 feet per second, which is more than 


This 


double that of our service bullet (2,440 feet per second). 
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velocity is achieved by having a driving band of increased size, 
shaped rather like a lady’s skirt, and by firing the bullet out of 
a rifle which tapers towards the muzzle and is thus conical, 
whereas the usual rifle barrel is cylindrical. The effect is to 
give a wider area against which the gases generated by the 
propellant may act, and to prevent their escape over the driv- 
ing band. No great difference in the amount or quality of the 
propellant is necessary in view of these improvements in design. 

“Using a rifle of .280-in. caliber, Herr Gerlich has success 
fully pierced armor .46-inch. thick, and with a .303-in. riile 
.58-in. thick. Thus apparently it may be possible to have an 
antitank weapon able to be carried by a single man, and if this 
is so, the value of the tank as an assault weapon would be 
definitely lessened. 

“There are, however, two factors which affect the situation 
radically. It has not yet been proved, so far as is known, that 
the bullet is effective at a range of over a few yards unless the 
caliber is greatly increased, and it is announced that the new 
light tanks now being delivered are armed with a new armor 
plate providing an increase of resistance of over 40 per cent, 
which will thus be impenetrable by this bullet at any range, 
provided its caliber is not more than .303-in. 

“For the time being the tank remains invulnerable, but it can 
only be for a time if Herr Gerlich’s claims are substantially 
Science has always provided the 


tank 


true, as they may well be. 


antidote to every new weapon of war, and the will be 


no exception. 

“Almost 
Gerlich’s new bullet comes the news of a new armor-piercing 
that his 


simultaneously with the announcement of Herr 


projectile. Sir Robert Hadfield announced recently 
company had been able to produce a new shell which would 
perforate hard-faced armor of one foot in thickness, inclined 
30 degrees, at a velocity equivalent to a range of about 15,000 
lf this claim is correct it may have a profound effect 


lo what extent the new projectile is an 


yards. 
on naval construction. 
advance on that evolved after the Jutland action it is important 
to discover. It will be recalled that Lord Jellicoe, in his book 
on ‘The Grand Fleet,’ said that the Jutland battle convinced us 
shell 
power to that used by the Germans. 


that our armor-piercing was inferior in its penetrative 
At his instigation, the 
matter was thoroughly investigated, and in 1917 a shell of a 
new type was produced. Whereas the old type would, with 
oblique impact at battle range, break up while holding a certain 
thickness of plate, the new shell would at the same oblique impact 
and range pass whole through a plate of double the thickness 
before exploding. It could, with a delay action fuze, penetrate 


to the magazines of the German ships. ‘Had our ships,’ said 
Lord Jellicoe, ‘possessed the new type of armor-piercing shell 
at Jutland, many of the enemy’s vessels, instead of being only 
damaged, would probably not have been able to reach port.’ 
The Royal Army Ordnance Corps Gasette in its issue of 
\pril, 1932, commenting on the same subject, points out similar 
interesting progress: 
“For all the disarmament talk at Geneva, armament design 
and construction proceed apace and there is no slackening in 
the age-long duel between armor and the projectile. It is re- 
assuring to learn that the extensive reduction in armament which 
Britain, alone among the Great Powers, has carried out, is 
being offset by the power and efficiency of her latest weapons 
of war. Here are two instances. Half an ounce of lead, in the 
form of the bullet, has long dominated the battlefield and it 
established the four years’ deadlock on the Western Front. The 
half-inch of mobile 


antidote came with the steel, the 


which carried the soldier across the trench and this half-inch 


armor 
of steel is revolutionizing tactics. But recently the supremacy 
of the tank has been threatened by the Halger-Ultra rifle and 
bullet, the invention of a German engineer, Herr Gerlich. Ex 
haustive tests in Germany showed that this supervelocity bullet 


easily pierced 12-mm. (half an inch) of the hardest and newest 
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the most Rigid Tests 


OUNTLESS times daily DOT FASTENERS 

are snapped and unsnapped on a host of ar- 
ticles that are a part of the daily life of Army 
men. 


IKE industry at large, the Army turns to 

United-Carr—the oldest and largest maker 
of fasteners in the world—when in need of a 
fastener for a specific job. 


UNITED-CARR FASTENER 
CORPORATION 
Boston Massachusetts 
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PEOPLE ONCE BELIEVED 


that tomatoes were poisonous. They called them 
“love apples”, and the children were warned to 
leave them alone. 


NOW WE KNOW BETTER 


and recognize that tomatoes are one of the best 
sources of vitamins. Fresh or canned, they form 
one of the most useful foods on our table. 


PEOPLE ONCE BELIEVED 


that nitroglycerin dynamite was necessary for difh- 
cult blasting problems, and that nitroglycerin head- 
ache was a necessary evil. 


NOW WE KNOW BETTER 


Trojan Explosives contain no nitroglycerin and do 
not produce “powder headache”. They are strong, 
non-freezing, and efficient and give the user an ex- 
ceptional “dollar’s worth” of explosives energy. 


TROJAN POWDER COMPANY 


Allentown, Penna. 


Chicago Portland San Francisco 














types of armor plating, while owing to its tremendous smashing 
and blasting power, the torn out fragments would act with 
terribly destructive effect on the tank crew. The British answer 
was given even before the challenge was made. British 
armament research has produced armor plating with 40 per cent 
greater resistance for the same thickness than heretofore, so that 
half an inch of this plate is proof against the new bullet, even 
at point-blank range. Our new light tanks now being delivered 
are equipped with this plating, the thickness of which is sut 
icient to resist the Gerlich bullet with a good margin of safety 
True the invention is adaptable to larger weapons, but its real 
danger has gone. This lay in the possibility of giving the 
ordinary infantryman a weapon capable of piercing tank armor. 

“Comparable in a larger ballistic sphere to the Halger bullet 
is the latest type of shell being produced for our Navy. It is 
made in two varieties, A. P. and H. E., and in calibers of 6-in., 
8-in., 15-in., and 16-in. Its secrets lie in the composition of the 
steel which combines hardness and toughness in a phenomenal 
degree, and in its conformation which reduces air resistance to 
the minimum and so ensures exceptional accuracy. The new 
shells can go through any armor plate, however hard and 
tough, at normal fighting ranges, while the explosive type is 
detonated well inside the ship with tremendous violence, owing 
to the very H.E. charge that the large internal capacity of the 
shell allows. The introduction of these shell has greatly in 
creased the destructive power of our naval ordnance and restored 
the position of the gun among the weapons of sea warfare.” 

Armored Car Progress 
“THE first unit of ten armored cars, T4, made its appearance in 

Washington recently en route from the Rock Island Arsenal 
to the Aberdeen Proving Ground. Notwithstanding newspaper 
statements, based entirely upon imagination, that the vehicle was 
rushed to Washington for emergency use in the event of threat 
ened demonstrations by bonus and Communist agitators, the new 
unit elicited much praise from observers who inspected it during 
its brief visit to the capital. 

The vehicle is completely armored and is the first of ten 
units to be completed. 

In addition the two original pilot cars, the bodies of which 
were fabricated of soft steel plates, are to be returned to the 
arsenal and armor plate substituted for the soft steel plates. 
Drawings have been forwarded to the arsenal covering a flexible 
detachable track, with instructions to manufacture one set for 
test on one of the new cars. This track consists of a flexible 
fabric and rubber belt, to which at stated intervals a track shoe 
of alloy metal is fastened; this track is adapted for use on the 
rear bogie unit and should materially increase the flotation of 
the vehicle for cross-country mobility and operation off roads. 

All of the ten cars under manufacture will be equipped with 
a combination .30 and .50 caliber machine gun mount; in addi 
tion five of the vehicles will be radio equipped. Action has 
been taken looking to the standardization of this vehicle as 
Armored Car M1. 

Fire-Control Apparatus for Field Artillery 

50-cm. base range finder recently purchased by the War De 

partment is on exhibition at Fort Meade, Maryland, where 
all interested parties will be afforded an opportunity to use or 
test the device in actual work. ‘The instrument is light, small 
in bulk, easily used and easily kept in adjustment and has possi 
bilities for Infantry and Tank application. There are no moy 
ing parts for ranging purposes, the stereo range scale being fixed 
in the field of view. 

Other developments of fire-control equipment include pre 
liminary tests of a newly produced field glass of the Bausch and 
Lomb Optical Company. It is an eight power instrument, with 
large objectives 56 mm. in diameter. It is light in weight com 
pared with similar types of glasses of foreign manufacture. 
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Faraday and his Metallurgical Researches. By Sir Robert A. 
Hadfield, Bt. London: Chapman and Hall, Ltd. 1931. 21s. 


SIR ROBERT HADFIELD, who ranks among the leading 

metallurgists of his day, has performed a magnificent service 
in presenting this unusual book. ‘The distinguished author whe 
holds the Bessemer Medal of the Iron and Steel Institute and 
whose researches and developments in the field of armor plate 
entitle him to unique distinction, pays this tribute of devotion 
to the great Faraday in interesting detail and elaborate dis 
cussion. He has made a thorough investigation of all literature 
and documents bearing on his subject, and has unearthed many 
valuable facts which are included in his text. 

Sir Robert’s book is not a complete biography of Faraday 
nor is it intended to be such. It is rather a review of ferrous 
metallurgy leading up to the “first and most laborious” of 
Faraday’s major researches, that on steel and alloys. 

Most interesting is the detailed account of Sir Robert's own 
researches on the specimens of steel alloys preserved in the now 
famous Faraday’s box at the Royal Institute. This is an 
elaboration of the paper with which many of our readers may 
be familiar and which the author entitled “A Research on 
laraday’s ‘Steel and Alloys’” which appeared in 1931. More 
over Sir Robert includes in the book further researches on 
another group of Faraday’s specimens which are preserved in 
the Science Museum. There is a comprehensive appreciation of 
Faraday’s metallurgical researches together with an account of 
the progress in the development of alloys and steels down to 
our own day. 

Sir Robert has included in his text a wealth of material on 
alloy steels not only as to developments in his native country 
but in the United States as well. The discussion of steels for 
armament purposes, which is necessarily limited, is itself a 
tribute to the author because the Hadfield armor-piercing 
projectile is not the least of his chief claims of fame. This is 
one of those monumental works for which readers of the present 
and the future must hold Sir Robert in renewed esteem. 


Over and Above the Call of Duty. E. I. duPont de Nemours 
& Co., Inc., Military Sales Division. Wilmington, Del 
1932. 


HIS is a booklet of some 44 pages containing a series of 

advertisement published in ARMY ORDNANCE and other jour 
nals hy the duPont Company during the early 1920's depicting 
some of the inspiring achievements of officers and men and 
military organizations in historic engagements of the United 
States Army. As the preface to the booklet notes, the military 
history of our country contains many instances of distinguished 
service above and beyond the call of duty. The material for 
these stories was contributed by the officers and men of thi 
military services and they are published in this form by the 
company in tribute to those who played the leading roles tn 
their enactment. 

Readers of this Journal are no doubt familiar with this series 
of advertisements, which for artistic presentation and historical 


fact, are unexcelled. Thus far the booklet has had limited 
distribution but it is intended later to supply it to the general 
public at ten cents a copy. There are much inspiration and 


valorous fact to be gained from a perusal of this little volume. 











For Industrial Use 
We are Prepared to Furnish 


814”-120, 
814”-150, 
101%”, 
Cross Compound 
Compressors. 
Also the New 
High Pressure 75’ Cross Compound 
Compressor for Superheat Steam 


The New York Air Brake Co. 


420 Lexington Ave. NEW YORK 








































Years’ Service 


At Pressure of 4,400 Lbs. 
Temperatures from 400° to §75° F. 
In Atmosphere of Corrosive Gases 


DR almost six years, the forged Chrome to all fabricating operations, Because 
Vanadium Steel pressure vessel illus- of these advantages, Chrome - Vanadium 
trated above has been in continuous ser- Steels have been widely employed for 
vice, at pressure of 4,400 pounds per production of large ingots for conver 
square inch, with temperatures varying sion into forged pressure vessels and also 
from 400° F. to $75° F., in an atmosphere for production of both light and heavy 


of corrosive gases plate for the construction of welded units 


Recently, the inner surface of this vessel If you design, build or use pressure ves 
was subjected to a thorough metallo sels for any service, our Metallurgists will 
graphic examination, and found to be gladly send you complete information on 
unaltered in every respect! Similarly sat- the analyses, properties and advantages of 
isfactory performance is being rendered Chrome-Vanadium Stéels that have given 
by many other Chrome-Vanadium Sigel outstanding performance in pressure ves 
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Tapered 
ROLLER BEARINGS 


for full anti-friction efficiency and radial- 
thrust load protection in motor trucks, trac- 
tors, tanks, gun carriages and all types of 
ordnance equipment and _ industrial ma- 
chinery. 

Timken Bearings carry all loads simulta- 
neously—radical, thrust or both together in 
any combination. 

For over 30 years the standard of the auto- 
motive industry. 





The Timken Roller Bearing Co. 
Canton, O. 
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UNCLE SAM KEEPS HIS 
WEATHER EYE OPEN! 





This government tug, used by the Corps of 
Engineers in Inspection Service, has a Model D 
Kohler Electric Plant which furnishes current 
for general lighting. Many other vessels belong- 
ing to the War Department are equipped with 
Kohler Plants. Available from 800 watts to 25 
KVA capacity, generating 
standard electric current at 
110 or 220 volts A. C. or D.C. 


KOHLER 
KOHLER 
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Zeppelins Over England. By Trensch von Buttlar Brandenfels. 


New York: Harcourt, Brace and Company. $2.50. 
BRANDENFELS was an officer in the German Naval Air- 
ship Service and in command of various Zeppelins during 
the World War. The title, however, is somewhat misleading, 
since only some ninety-odd of the three hundred and twenty 
pages are devoted to raids over England. Its title should prob 
ably have been “Trials, Tribulations and Pleasures of an Air 
ship Officer.” The dangers and escapes from death are de- 
scribed in such realistic fashion that one almost lives through 
them while reading, and the pleasures also are fully depicted 
The author states that at the beginning of the World War 
Germany was anything but prepared in her airship service, but 
construction went on apace, each ship being an improvement 
over its predecessor. On the day of the Armistice seventy-eight 
Zeppelins had been built, of which fifty-two were lost. The 
book is devoted entirely to the author’s personal experiences and 
furnishes sufficient excitement for an evening’s reading, since it 
is a tale containing both humor and tragedy, written in the 
modest style of a true seaman. 
Gerhard Schultze-Pfaelzer. New York 
G. P. Putnam's Sons. 1932. $5.00. 
HIS _ book, War and 
scholarly exposition of Hindenburg’s life, character and aims, 
all erected on the solid foundation of duty to the Fatherland. 


Hindenburg. By 


covering Peace, Aftermath, is a 


When the ruthless militarism of the German commander was 
suddenly translated into the realm of statesmanship, the whole 
world stood aghast with the thought that Europe would never 
be stabilized during this man’s lifetime. But when one reads 
of the inflexible integrity of the man, of how the oath of 
allegiance to the new republic caused the breaking down of 
personal views in the interests of the Fatherland, one quickly 
revises all preconceived conclusions and looks upon Hindenburg 
as the one and only stabilizing influence at present in the 
possession of Germany. 

The book also presents a very able description of the political 
events, with their causes and results, which have occupied the 
German mind since the gloomy days of 1918. Hindenburg is not 
infallible, he made mistakes, not of the mind but of the heart, 
and the more one studies the events surrounding these later 
years of his life the more one recognizes the lofty character 
of Germany's grand old man. 


The Stability of Smokeless Powder 
(Continued from page 415) 


“THE above considerations lead to the following general 
conclusions: 

1. If we were concerned only with chemically pure cellu 
lose nitrate or new powders made from it alone, the stability 
could be determined as accurately at one temperature as 
another. And further assuming proper standardization of 
all the tests at different temperatures, any one of the tests 
could be used to prove whether a given sample possessed the 
maximum stability. 

2. But since we are concerned with measuring the degree 
of stability possessed by samples of slightly impure cellulose 
nitrate or powders made from such or powders which have 
decomposed to some extent during storage, the tests made at 
different temperatures cannot be expected to agree with 
precision. 

This conclusion is borne out if consideration is given to 
the behavior of nitroglycerin-cellulose nitrate powders as com 
pared to those containing cellulose nitrate alone. In the 
standard 135° C. heat test a normal nitroglycerin powder 
will change the color of the test paper in 20-25 minutes while 
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a normal cellulose nitrate powder will not give the color 
change until go-100 minutes. At lower temperatures, how 
ever, 50° C. for example, there is no appreciable difference 
in the time required to produce decomposition of the two 
types of powder. This means simply that the rate of decom- 
position of the nitroglycerin-cellulose nitrate powder is 
greater at a given temperature than it is with the straight 
cellulose nitrate powder; this difference is marked at 135° C. 
but at considerably lower temperatures the rate is so low 
with both powders that no appreciable difference in their 
behavior is observed. The situation is similar when stability 
tests at different temperatures are applied to cellulose nitrate 
powders which contain impurities having widely different 
rates of reaction with the nitrate at the different temperatures. 
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It isn't only the strategic 
location, but the perfection 
of equipment and careful 
inspection of every detail 
that makes the Astor so 
completely satisfying. 

Discount to all Army Officers 
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TRUCK-CRANES 


NIVERSAL TRUCK CRANES are 
mounted on motor trucks for 
speedy mobility —they are always 
loaded and ready to go—and may 
enjoy the additional mobility ad- 
vantages of the Christie Crawler. 


UNIVERSAL CRANE COMPANY 


Lorain, Ohio 































Cumulative Card Index 
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Votumes I to XI, INcLUsIVE 
Compiled by 


Cor. H. W. Murcer, Ord. Res. 


Department of Mechanism and Drawing 


University of Michigan 


A valuable reference aid to all data pub 
lished in this Journal. Blue-printed on 
2 x 5-inch cards. Indexes to each addi 
tional volume will be prepared upon com 
pletion of the volume. Index covering 


Volumes I to XI now ready: 


(a) Arranged alphabetically $15.00 
(b) Not arranged alphabetically 7.50 


Both prices f. 0. b. Washington, D. C. 


Address Orders to: 
THe ARMY ORDNANCE ASSOCIATION 


Mills Building, Pennsylvania Ave. at 17th St., 
Washington, D. C. 


























TRACTORS 


CRAWLER 


A COMPLETE LINE OF FIVE 
SIZES-15 to 83 H. P. 


High power efficiency at draw-bar- 
sure-grip traction—power steering— 
continuous’ gravity oiling — dust- 
proof bearings. 





Write for Catalogs and Specifications 


THE CLEVELAND TRACTOR CO. 
Cleveland, Ohio 
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Almost every kind and size 


Time and money of business can use the 


saving models for Multigraph with profit. 49 
printing, typewrit- banks out of a published 
ing,composing, ad- list of the 68 largest in the 
dressing and fold- United States use the Multi- 
ing. Sales and ser- graph. That is the strongest 
vice offices in fifty endorsement of a business 
cities. equipment that can be 


offered. 


American Multigraph Sales Co. 


CLEVELAND, OHIO 
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Union Carbide and Carbon Corp. 


Linde Oxygen, Nitrogen and other Atmos- 
Oxweld Oxy-Acetylene Welding and 


National Carbon Electrodes, Eveready Dry 


Electro Metallurgical Sales Corporation 


Carbide and Carbon Chemicals Corporation 


UNION CARBIDE AND CARBON CORP. 


UNITS OF ‘ 


The Linde Air Products Company 


pheric Gases 


The Prest-O-Lite Company, Inc. 
Prest-O-Lite Dissolved Acetylene 


Oxweld Acetylene Company 


Cutting Apparatus 


Union Carbide Sales Company 
Union Carbide 


National Carbon Company, Inc. 


Cells and Flashlights 
Electromet Ferro-Alloys 
Haynes Stellite Company 


Haynes Stellite 


Organic Chemicals 





New York, N. Y. é 








General Offices: 30 East 42nd Street 
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ann JERVICE 


Years of experience plus ample facilities 
for manufacturing mean Quality and 
Service. A background of 128 years in the 
metal industry, combined with three mil- 
lion square feet of floor space, modernly 
equipped, qualifies Scovill Manufacturing 
Company to meet high speed production 
demands for both mill and manufactured 
goods of Brass, Bronze, and Nicket SILver 
and of other metals. 





SCOVILL &© 


MANUFACTURING COMPANY 
WATERBURY ~ CONNECTICUT 
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Bar Iron; Gray Iron Cast- 


ings; Iron or Steel Forgings; 
Fabricated Steel: Truck 
Bodies; Tanks: Valves: In- 


dustrial Cars. 


In the Service of the Nation’s Railways 
Highways - Waterways - Industries 


American Car and Foundry Company 


New York, N. Y. Chicago, Ill. St. Louis, Mo. 
Cleveland, Ohio Pittsburgh, Pa. Philadelphia, Pa. 
San Francisco, Cal. 
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The Guilty Conscience 


How can your conscience be clear when you 
know that your automobile brakes are not 
in perfect working order? You can have 
your brakes inspected free of charge at any 
RUSCO Service Station. It only takes a 
few minutes. If relining is necessary, be 
sure to specify RUSCO. Rusco Brake Lin- 
ings are always dependable. 


THE RUSSELL MANUFACTURING CO. 


(Incorporated 1834) 
Middletown, Conn. 

















No Matter 


where you are posted 


a Crane branch 
is near you 


INE Crane factories manufacture every 

type of plumbing and heating fixture, 
valve, fitting, or piping specialty you require. 
One hundred and seventy strategically located 
branches hold these materials ready for delivery. 
This completeness of line and completeness 
of distribution service insure for you the elimi- 
nation of time loss as well as the satisfaction of 
Crane quality in materials on any army engi- 
neering job— whether it is as big as the Panama 
Canal or as small as the erection of temporary 
officers’ quarters. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO 
NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Seventy Cities 











— 


CAGO 


CHI 


— 


ARCHITECTS: HOLASIRD AND ROOT 





RESEARCH AND ®@ Here, under the 


most ideal working 


ENGINEERING conditions, engineers 
B U | [ D | N G and scientists to the 
number of one thou- 
sand will explore further into fields of industrial 
research and development. This force will be 
built up from the present group of five hundred 
engineers who have already made such out 
standing contributions to industry in the deve 
opment of new and better ways of manufactur 
ing and in the mechanization of mass productior 


a 


A-O-SMITH CORPORATION 


GENERAL OFFICES: MILWAUKEE, W 


- 
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GAUGING and WEIGHING 








30 CALIBER CARTRIDGE CASES 


This semi-automatic machine will gauge and weigh 
loaded cartridges, or gauge unloaded, primed cases. 
Hourly production at 70 per cent efficiency, 2100. 


THE WATERBURY FARREL FOUNDRY 
& MACHINE COMPANY 


Waterbury Connecticut U.S. A. 























mTUDEBAKER’s 1'4 ton truck — 130-inch 

wheelbase — famous for its 75 horse 
power engine and rugged strength, is now 
offered at an even lower price — $670. 
There is also a new 141-inch chassis at 
$695. These are the most powerful 1 


ton trucks ever priced so low. 


Studebaker also builds the world’s lowest 
priced 2-ton chassis ($895 at the factory) 
and the lowest priced 3-ton chassis in the 


world ($1350 at factory). 


STUDEBAKER 
TRUCKS 











Studebaker’s gain of 127°/, in United States regis 
trations last year when the industry lost 23°/, was 


due to outstanding VALUE. 
















Ti. reliability, 


Koy ate Me bba-M- bal: Mewelhte)(-tooa-1- Me) ol-ba- 
tion of the complete line of 
Bucyrus-Erie dredges is avail- 
able for your job. This man- 
ufacturer of the world’s largest 
dipper, hydraulic and mining 
eb al-Yo let -t- Mie} od-sal-ME- Te ab hod act-s alam dat: ts 
assures you maximum produc- 
tion with minimum unit cost. 


BUCYRUS - ERIE COMPANY 


South Milwaukee, Wisconsin 














CRUDE 
SULPHUR 


99".% Pure 


Texas Gulf Sulphur 
Company 


Incorporated 


Office 
75 East 45th Street, New York City 


Deposits and Plants 
Gulf, Newgulf, and Long Point, Texas 
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GULF 


ONE CLEAR FACT 


. . . Out of a tangle of claims 
about gasoline . . . one clear fact 
stands out... 


That Good Gulf Gasoline 


is bought more places by more 
people in Gulf’s 27 states because 
car owners buy on performance 
. .. the only fact that counts. 


GULF REFINING CO. 




















éty 
/ 





Brass and Copper 


Immediate delivery from 


19 Convenient Warehouses 


COLO 


Chase Brass & Copper Co. 


Incorporated 


Connecticut 


Waterbury 


New York, Boston, Buffalo, Newark, Philadelphia, Baltimore, 

Pittsburgh, Cincinnati, Cleveland, Detroit, Chicago, Minne- 

apolis, Milwaukee, St. Louis, New Orleans, Los Angeles, 
San Francisco, Oakland, Seattle. 











Tennessee Corporation 


PRODUCTS 


SULPHURIC ACID 60° 

SULPHURIC ACID 66° (Commercial) 
SULPHURIC ACID 66° (Textile Clear) 
T. C. ELECTROLYTE (Battery Acid) 
NITRE CAKE (Bisulphate of Soda) 
COPPER (Electrolytic, Blister and Shot) 
COPPER SULPHATE (Blue Vitriol) 
IRON SINTER (64% Iron) 

SLAG (Crushed, Granulated and Pulverized) 


ACID PHOSPHATE 16% - 18% - 20% - 44% 
MIXED FERTILIZERS (All commercial 


grades) 
LAWN AND GARDEN FERTILIZER — 
“LOMA” 





Tennessee Corporation 





New York City 


61 BroADWAY 














STRONG 
AND 
DEEP 





“Girder” Crankcase 


Waukesha’'s “girder” type crankcase is designed for 
extra rigidity, both in bending and in torsion. The 
steel backed bearing caps are held by four heat- 
treated alloy steel stud bolts. Reciprocating parts 
are closely paired and accurately balanced. Not 
only is objectional vibration thus eliminated but 
the combining of “girder” crankcase, rigid bearing 
and crankshaft construction is an exclusive Wau- 
kesha feature that makes double flywheels or damp- 
eners unnecessary. 


WAUKESHA 
ENGINES 


WAUKESHA WISCONSIN 
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The New Noiseless 


MONROE 


ADDING-CALCULATOR 


EW accumulator dials—positive or neg- 

ative, new keyboard construction, new 
clearance and shift, new half-cent and split 
dials, are features that save countless, costly 
operations in figuring. 


Monroe CALCULATING MACHINE CoMPANY, INc. 
OrancGE, New JERSEY 


Office: in all principal cities 











Lynchburg Foundry 
Company 


Lynchburg, Virginia 


MANUFACTURERS OF 


CAST IRON BELL & SPIGOT WATER 
AND GAS PIPE 


Water and Gas Fittings 


CAST IRON FLANGED PIPE 


Flanged Fittings & Flanges 
Cement Lined Pipe 


Motto: SERVICE 


You get what you need 
when you want it. 























Manufacturers of 


Searchlights 
Sound Locators 
Gyro-Compasses 
Gyro-Pilots 
Ship Stabilizers 
Gun Control Equipment 
Recording Theodolites 


Special mechanical and electrical 
equipment of a precision character 


— 


SPERRY GYROSCOPE CoO., Inc. 
BROOKLYN, NEW YORK 





INTERLAKE IRON 
CORPORATION 


Manufacturers of 


Pig Iron 


Foundry — Malleable — Basic 





and 


Coke 


For Foundry and Domestic Use 





Chicago Office 
R. 1500 McCormick Building 
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THE 


Koppers Construction Co. 
DESIGNERS AND BUILDERS 


= 
By-Preduct Coke and Gas Plants 
Continuous Vertical Oven Plants 
Liquid Purification Plants 
Benzol Recovery Plants 
Motor Fuel Recovery Plants 
Material Handling Plants 
Ammonia Recovery Apparatus 
Tar Distilling Plants 


Gas Producers 


Consulting Engineers 
on the operation of 
BY-PRODUCT COKE AND GAS PLANTS 


and their Auxiliaries 


THE KOPPERS CONSTRUCTION CO. 


Pittsburgh New York Chicago 








Estoppey Type D-4 
Bomb Sight 





This type Bomb Sight is now being used 
by the U. S. Air Corps. Full details will 
be furnished on request. 

Prompt delivery can be made from stock. 


THE GAERTNER SCIENTIFIC 
CORPORATION 


1201 Wrightwood Ave. Chicago, U.S. A. 














J&L STEEL PRODUCTS 


(OPEN HEARTH AND BESSEMER STEEL) 


HOT ROLLED BARS, PLATES AND SHAPES 
LIGHT WEIGHT STAIR STRINGER CHANNELS 





RAILROAD SPIKES TIE PLATES 
Light Rails and Accessories 


BARS FOR CONCRETE REINFORCEMENT 
FORGING STEEL 
JALCASE STEEL 
COLD FINISHED STEEL 
JUNIOR BEAMS 
STEEL PILING 
FABRICATED STRUCTURAL WORK 


TUBULAR PRODUCTS 
Welded and Seamless 


WIRE PRODUCTS 
TIN MILL PRODUCTS 
COKE BY-PRODUCTS 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WoRKS 


PITTSBURGH, PA. 











“Standard” 


PLUMBING FIXTURES 





Manufacturing plants on both coasts 
and in the middle west; warehouse 
stocks in principal cities; a design 
for every need and prompt service 


for every order. 


Standard Sanitary Mfg. Co. 
106 Sixth Street, Pittsburgh 


Division of American Radiator & Standard Sanitary Corporation 
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HE medal of the Army Ord 

nance Association is suspended 
on the traditional Ordnance colors: 
crimson bordered with yellow and 
piped with black. The medal itselt 
is struck from bronze of unusual 
historical significance. This material 
was used in a 6inch howitzer ol 
British manufacture which was 
captured by the German Army dur 
ing the World War on the Russian 
front. Reconditioned by the Ger 
mans, the gun was put into service 
by them in the Argonne where it 
was captured by the 77th Division, 
American Expeditionary Forces. As 


shown in the accompanying illustra 


The Emblem 


The emblem of the Association for wear on the lapel 
of civilian dress, is furnished in bronze and 14 kt. gold. 
It is %-inch in diameter and has on its face the ord 
nance bomb in black and crimson with the name of the 


Association on the outer edge. 
Emblem in 14 kt. gold 


Emblem in bronze 


The Miniature Medal 


The miniature medal is a replica of the larger 
medal %-inch in width suspended from a ribbon 


in the Association’s colors. 


for wear on civilian evening dress and is of 


standard size to accompany similar decorations 


Price 


INSIGNIA OF 





PENNSYLVANIA AVENUE AT 17TH STREET 


It is recommended 


\RALY 





INSIGNIA 


OF 
THE ARMY ORDNANCE ASSOCIATION 


——s 


ST 


Mf 


S 
NS 
\ 





The Medal 


Pric ec 


ribbon of the 


A bar ribbon 1 


The Association Ribbon 
For wear on the lapel of civilian dress, the miniature 


Association 


tion, the medal has on its obverse 
side the United States eagle and 
shield, the flaming bomb of ordnance 
and a superimposed scroll of the 
Association. The ribbon is of best 
quality grosgrain silk 1% inches in 
width attached to a hidden bar pin 
with safety catch. The medal and 
ribbon are authorized for wear on 
the uniform in accordance with 


600 40. All 


Regulations 


é 


Army 
insignia of the Association are de 
signed and manufactured by the 
wellknown firm of medalists, 
Messrs. Bailey, Banks and Biddle of 
Philadelphia. 


Price boxed 


$1.00 


The Bar Ribbon 


inches in length by '4-inch in width 


in crimson, yellow and black, authorized for wear on 


the uniform instead of the medal. 


25¢ 


'g-inch in width and suitably 


mounted, is available to members. 


Price 





The Lapel 


imble as > 
"5 Emblem Miniature ribbon per yard $1.20 


>4 


/ 


Address Orders and Inquiries to 


ASSOCIATION 


ORDNANCE 


MILLS BUILDING 








Wasnineron, D. C. 


Remittances should be made payable to Treasurer, Army OrpbNANCI 


r5¢ 


The standard ribbon of the Association identi 
cal with that on which the medal is mounted 
(1% inches wide ) is sold in lengths of not less 


than one-quarter of a yard. 


Ribbon per yard . . . . . . « « « $2.00 


ASSOCIATION ARE FOR SALE TO MEMBERS ONLY 





Assc CIATION 
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Allegheny Steel Company 
American Brake Materials Corporation 
American Brass Company 

American Car and Foundry Company 
American Multigraph Sales Company 
American Steel Foundries 
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Briggs Manutacturing Company 
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Mo.- lyb- den- um 
Che American Alloy 


The World's Supply is at Climax, Colo. 





CLIMAX MOLYBDENUM COMPANY 


295 Madison Ave. NEW YORE 

















The Shot Shell that is Famous for 
its Long-Range and Short Shot String 


-—————— 








rhe effective long-range and Short Shot String of Western 
Super. x shells have m ade them the choice of duck hunters 
the country over ie shot charge travels t! gh the air 
in a compact mass, instead of stringing out. “Mi re pellets 
reach the bird. For Quail shooting and other upland gan 
there is nothing like Western Field and Xpert shells 


BRASS MILL DIVISION 
Highest quality Brass, Bronze, Phosphor Bronze, Nickel 
Silver; also special alloys for special purposes, supplied in 
rolls, sheets, strips, plates, circles Stamped and drawn 
parts, fabricated from non-ferrous alloys and supplied tc 
other manufacturers. Our technical men will gladly: help 
solve your problems. 


Super: 


THE LONG RANGE LOAD 


WESTERN CARTRIDGE COMPANY, EAST ALTON, ILL., U.S.A. 
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BrAKEBLO EVERDUR METAL 





combines 


For SAFER STOPS AnD these properties: 
LONGER SERVICE Strength of mild steel. 


Corrosion-resistance of copper. 
High ductility and fatigue limit. 
Ready weldability 


















American Brakeblok is an utterly different 


type of brake lining for installation in pas- 





senger cars, trucks and buses. It is a dense, 


non-metallic, homogeneous solid with ad EVERDUR* can be rolled, drawn, spun, 
vantages of safety and economy not found forged, pressed and cast . .. and can be 
worked either hot or cold. Investigate 


Everdur! Its desirable properties are 


in ordinary brake lining. With American 
Brakeblok, stops are quicker and smoother, 
less pedal pressure is required and the nee 4 : 
toe resulting in an ever-increasing range of 
necessity for adjustment is less trequent. ee iii 
diversified application. ‘Reg. U.S. Pat. Of 








AMERICAN BRAKE MATERIALS AnaConpA 
CORPORATION from mine to consumes 
Industrial and Automotive Division Ld 
AMERICAN BRAKE SHOE & FOUNDRY COMPANY . 
4660 Merritt Avenue, Detroit, Michigan, U. S. A. THE AMERICAN BRASS COMPANY 
Sales Offices: New York, Cleveland, Chicago, St. Louis, General Offices: Waterbury, Connecticut 
Los Angeles, San Francisco. 











Export Department: 39 Water Street, New York. 


























THE TIMKEN-DETROIT AXLE COMPANY 
Detroit, Michigan 
MANUFACTURERS OF 
FRONT AND REAR AXLES FOR 


Four-wheel motor vehicles with two-wheel drive 






Four-wheel motor vehicles with four-wheel drive 










Six-wheel motor vehicles with two-wheel drive 


Six-wheel motor vehicles with four-wheel drive 







Six-wheel motor vehicles with six-wheel drive 





Rear Axles equipped with worm, double reduction and bevel gear drive 






A complete range of brake-equipped axles for all types of trailers 


TIMKEN AXLES 
YW 



























The New “ACE” - - by COLT 


Caliber .22 Automatic Pistol - - 


The “ACE” has been designed as a companion arm for the .45 Automatic 
Pistol—making possible economical target practice with the .22 Long 
Rifle cartridge for service men, members of the National Guard, 
Reserve Officers and individual shooters of the heavier 
caliber Colt Automatic Pistols. The finest and most 
accurate heavy type caliber .22 Automatic Pistol 
ever produced—with full target features, 
adjustable rear sight, super-precis- 
ioned barrel and hand-finished 
action. 













Built on 
the same 
frame as the 


Caliber .45 
Government Model 


ARRA 


AAAAAYAAY 
The “ACE” represents a new triumph by Colt Y AAA Y 
he d ‘or a calil ' AAAAAALAL 
produced to meet the demands for a caliber .22 ' hii ij 
Automatic built on exactly the same frame as VAVMAL 
the famous caliber .45 Government Model. It yeayy 
: . Pppeh 
. . . ] ~ . . ‘ J s? 
is equipped with full .45 Automatic Safety i VV 
features. 95 years of manufacturing skill and i MAAN, 
; VAY 
experience have been concentrated in the new AY 
A saaene 


“ACE”—a product worthy of the name Colt. 


; 





FEATURES 


Caliber .22 Long Rifle— 
Adjustable Rear Target Sight— 


Rear sight is adjustable for both eleva- i 
tion and windage; front sight is fixed. sry 


Hand Finished Action— 
The action of the ACE is hand fin- 
ished—assuring smoothness of opera- 
tion and accuracy in target shooting. 


Super-precisioned Barrel— A New .22 Caliber Companion Arm 


Especially bored and chambered for the 
22 Long Rifle Cartridge. C oo S 
All .45 Automatic Safety Features. for the olt 45 and uper 38 
Magazine Capacity 10 Cartridges. 


Length of Barrel—43%4 in. Fin.—Full Blued. Automatic Pistols 


Length Overall—8% in. Weight—36 oz. 


Manufactured By 


COLT’S PATENT FIRE ARMS MANUFACTURING CO. 


Fire Arms Division 


HARTFORD, CONNECTICUT 














Skeet shooting at Joy Ranch 


- SKEET - 


iS So. Se 


on the shore of Lake St. Clair, near Detroit, Mich. 


.. » today’s greatest sport 
for all who like to shoot! 


1. you want to have an hour or more of genuine 


fun — if you like to shoot and want to improve 
your field shooting—go out today and try your 


hand and eye at SKEET. You'll become a Skeet 


fan like thousands of others all 
over the country! 

Here’s a truly fascinating 
sport for young or old—for good 
marksmen and for beginners. 
You shoot from many different 
angles as the clay targets skim 


swiftly across, singly or in pairs. 


co 


| 





Army posts not located near 
Skeet 
operate 
grounds. Post Exchange Offi- 


clubs profitably 


their own Skeet 


may 


cers obtain complete 
the 
construction and operation of 
a Skeet field from this com- 


pany... just fill in and mail 


may 


information concerning 


the coupon. 


up a good score! 


What a kick it is to shatter the “bird” and hear 


the cry of “dead!” What a kick it is to pile 


Learn all you can about this great sport. For 


a friendly, competitive game 
there's nothing to beat it. It 
trains your eye and stimulates 
your mind and body. 

Send the coupon below and we 
will mail to you, without charge, 
the Skeet Handbook which tells 


you all about the game. 





Wilmington, Del. 


Name_____ 


City_ 





KE. I. DU PONT DE NEMOURS & CO., INC,, 


Send me a copy of the booklet on SKEET. 
Send me detailed information on constructing a Skeet field. 


Street 


___ State 


SPORTING PowveErR DIVISION 


























